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THE POWER OF THREE 


“Lwentieth Century” 
Locomotives 
IN A 38 FOOT BOAT 


Gar Wood knows his engines 


The propellers, stepped up to 7,500 
r.psm.develop a nine-ton thrust. It 


‘Miss America X romps over the fly- 
ing spray at more than two miles a 
minute. A record is shattered. Gar 
Wood again shows the world a tri- 
umph in speed. 

Sixty-eight hundred horse power 
drove that boat! One thousand firing 
strokes every second from her motors! 
Thereare 48 cylindersand 192 valves. 
‘The engines operate at 2,600 r. p.m 


Ceo 14, 


is superservice for these engines—a 
tremendous test of oil and gas. 

Gar Wood uses Texaco Marine 
Motor Oil and Texaco Fuel in 
Miss America X. He uses Texaco 
Products in his pleasure boats, his 
cars and plane. He knows engines as 
few men do—and he knows the prod- 


ucts that give the best performance. 

‘You, too, can have this same secur- 
ity in your car. You can enjoy Tex- 
aco Fire-Chief power, pep and action 
—this same effective Texaco lubrica- 
tion. Drive up to the Texaco pump 
whenever you are in need of gasoline 
or motor oil. See what a difference 
it makes in the work of your engine. 


THE TEXAS COMPANY 
‘Texaco Petroleum Products 
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FULL MECHANICAL STORY 
OF 1934 PLYMOUTH SIX 


Read this Amazing Story. 


and you'll agree Plymouth 


is the best engineered car in the Low-price field 


AT'S the big news about the 
1934 Plymouth? In a nut- 
shell, simply this: Plymouth is not 
only a cur with new features—it's a 
whole new car built for better riding! 
Plymouth engincers laid the foun- 
dation of truly comfortable riding 
yearsago when they perfected Float 
ing Power engine mountings and 
climinated engine vibration. 
‘This year they add a “levelized” 
ride by replacing the usual front 


axle with individual wheel sprin 
in even the lowest priced models! 

Reserve power has much to do 
with driving pleasure. So this year’s 
engine is a 77-horsepower six. 

‘The braking system is, of course, 
hydraulic. But to the smooth, self 
equalizing action of this system, 

uth has added in the De Laixe 

- still greater efficiency by 
increasing braking surface one-third. 

Bodies on all Plymouth models are 


apy 
(Sell Cag 


INDIVIDUAL SPAINGING oo the Plymouth 
fs simple, easily accessible, dependable: 
‘There is no longer any frost axle 
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A PRACTICAL TEST of Floating Pow- 
fer. The engine is racing, the glass of 
wwateron the fender docs oot tremble. 


De Luxe model 
of modern safety-sted 

Steel is reinforced with steel for 
safety — then welded permanently 
together for long car life with quiet 
and perfect safety. 

Plymouth is the only low-priced 
car with Floating Power, hydraulic 
rakes and safety-stecl body as well 

individual front wheel springing. 
Plymouth at the nearest 

or Chrysler show- 

room and you will see the best 


engineered car of the low-price field. 
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Bur IT’S FAIR AND WARM 


Outside, hurrying feet plod on 
against the winds and swirl- 
ing snow of winter. On sucha 
day, it is good to be indoors 


where all is snug and warm. 


ALL outdoors may be frowning, the thermometer close 
to zero, strect travel an exhausting task. Yet to your 
telephone it is as clear and fair as a day in June. 
Without moving from your chair at home or in 
your office, you can send your voice across the snow- 
swept miles. Wind and weather need not delay the 
necessary tasks of business or break the ties between 
friends and relatives. Through all the days of the 
year, the telephone is your contact with the world 
beyond your door. It knows no season—no letting up 
when the going gets hard. Through storm and flood, 


BY TELEPHONE! 


an army of trained employees works ceaselessly along 
the highways of specch. 

This very day, as you talk so easily from the 
warmth and comfort of your home, a lineman may be 


scaling a pole far out on a frozen mountains 
that 
almost anyone, anywhere, at any time. 


10 


he service mai 


g0 on. So that you may talk to 


Moke someone happy these winter days through a voice visit by 
4 boy or girl at school, a mother or father in 
or a good friend awey on a visit, To most places 
scey, for example, the rate for a stationo-station call 


BELL TELEPHONE SYSTEM @) 
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SIMONIZ 


YOUR CAR 


Then it Will 
Stay Beautiful 


xa 


Protects Finish and 
Makes it Last Longer 


Millions of motorists will tell you that 
your car can't be expected to stay beauti- 
ful unless it is Simonized! 

‘Anew car should always be Simonized 
right away. But the sooner any car i 
Simonized, the better. Simoniz protects 
tthe finish from weather and dirt. Stops 
them from dulling and destroying a car's 
‘beauty. Makes the finish last longer and 
‘keeps the colors from fading. 

So be sure to ask for and get Simoniz 
and Simoniz Kleener . .. insist! 


Motorist. Wise 
SIMONIZ 


KEEPS CARS BEAUTIFUL 
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Better than Money 


in the Bank 


By Thomas J. V. Cudlen 


Note: Mr, Cullen is Editor of THE 
SPECTATOR, one of the country’s lead- 
ing. insurance’ papers. This article was 
suritten by him at our special request, for 
twe felt thet the interest of Popular’ Sci- 
ence Readers in the subject of life insur- 
‘ance, and the importance of it in today's 
{financial conditions deserved the attention 
of a specialist and recogniced authority, 
Such as Mr, Cullen is—The Editor. 


WHERE is an army in this country 
0 large that it exceeds the total 
Of all mobilized troops engaged in 
the World War by. 20,000,000" in. num 
bert Hk i the amy of trol diely 
concerned with and affected by life in- 

Policyholders alone number 65,000,000 
and a conservative estimate of aied 
beneficiaries, exclusive of these policy- 
holders, raises the total to $5,000,000. 
If this figure is too large to comprehend 
and digest by self, 4 comparison. may 
tmake ts. importance clearer, Savings 
thnks have 40,000,000 depasitors; stock 
and bondholders total 20,000,000. 

When any one financial structure can 
embrace $0. huge a number of people, 
then any single investment channel ean 
Hc in some way. anther even it 
‘of every ten. people in this country 
soundness cen becomes the concert 
of everyone. 

AS this article goes to press, the Presi 
dent of the United States is’ asking 
Congress to approve a budget of ten 
lion dollars. To conceive of this amount 
as one lump sum of money is practically 
teyond human imagination or capability. 
Put in another wa 
to live 19049 yeats and 32 days and 
spend a dolar every minute of his super- 
ilfe to use up ten billion dollars! 

‘Vet, 65,000,000 policyholders have con- 
tributed toward." building twice | that 
amount—twenty billion dollars—in assets 
for the combined life insurance companies 
in this country! 


‘companies. 
have a tremendous stake in every im- 
portant American industry, Where, spe- 
Cifically, has this money gone? 


It has supplied the railroads with 29° 
of all the capital which supports this i 
ddustry—and the two million people work- 
ing in it, Policyholders have supplied 


14% of all the money behind the bonded 
indebtedness of our public utility’ com- 
panies. 


Tn addition, they hold 4", of all 
Government. bonds and 

f the outstanding obligations of all 
counties and municipalities in the 
iMry. They have advanced something 

10% of the farm mortgage loans and 
¢ of the, otal mortgage Tan onal 
Uypes of real estate, a8 well, 

"Fiat's a great deal ‘of money to hand 
cout, Has it been invested wisely or has 
it gone up in smoke, like sa many” other 
investments made ithe last five years? 
Look at the record, For every. day of 
the three hundred working days in € 
year since 1929 life insurtnee Com 
have paid between seven and ten 
dollars to people ‘who benefited: by ma- 
lurity of polices oF who were in need of 
cash on those particular days. One can't 
bri to. visualize how much worse. the 
country's condition might have been dure 
ing the last four years of depression ha 
ittnot been for the integrity and assistance 
of life insurance companics 


ry 


[TWILL be seen then that no financ 

institution has come through the de- 
pression with a performance to equal the 
record of life insurance companies in 
spect to stability and management, For, 
as a result of sound management life it 
surance not only met its every obligation 
and performed its every function during 
these last four years, but alsa it closed 
its books in December, 1933, with almost 
four billion dollars mote assets and almost 
two hundred million dollars more surplus 
funds than were on hand at the end of 
1929, 

That growth is the result of the con- 
sistent confidence which the American 
people have placed in the financial sound- 
‘ess and good management of life insur- 
ance. It bas contributed to the abili 
Of life insurance companies to meet the 
obligations dollar for dollar during the di 
pression without undue stress or impa 
‘ment of reserves, (Continued on pase 8) 
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A HEART-TO-HEART TALK ABOUT 
YOUR FINANCIAL PROBLEMS 


Your LIFE INSURANCE 


is your Best Investment 


Fold on to what you have... add to it when you can 


few minotes today and took back 
lover the record of your investmenta during 

four years. Which has given you the 
‘worry? Which has been alfected Teast 


that you own, 

“Thete are good reasons why the record 
of life ingurance hax been 40 outmanding 
daring the four black years of depression. 


Conservatism 
‘The money you invested in your life fesur- 
tance policy has been feinvested in carefully 
lected bonds, mortgages and other secui- 
insurance investment 
sen ‘wained 
specialists in their respective fields. Their 
Investments are conservative, bated 
safety, soundness and security rather than 
possible profits or highly speculative yield. 


Steady Income 


‘Then, 100; life insurance has the advantage 
of a steady flow of premium and interest 


‘rood times ang bad. ‘This incom 
Unnecessary to sacriice choice investments 


Diversification 


Furthermore your life insurance policy 


‘makes ft 


for cash. 


‘missioners of the various states. From this 
sptead of sound investments your individual 


Speculation Versus Certainty 
‘Should there be a repetition of the specula- 
tive fever of the boom era, there will be a 
temptation to overlook the steady, consistent 
tafety of fe insurance as an investment 
and to tar toward speculative investments 
which promise buge profits, quickly made. 
You will be asked to take a gambler's 
chance, but do not be misled. Hold fast 19 
that which is good! In good times and bad, 
{your life insurance polley will prove to be 
the hackiog of your nancial investments, 
past experience means anything. 

Substitution 
You may also be advised to switch your 
life nmuranes {rom one company or plan 0 
‘another on the plea that you can save 
‘money. On the contrary, you probably stand 
to lowe money. No matter how attractive 
the new proposition seems on the surface, 
investigation usually shows that, dollar for 
dollar, the life insurance policy you alteady 


PROVIDENT MUTUAL 


‘Lire InsuRANCE COMPANY OF PHILADELPHIA 
Founded 1865 


MARCH, 1934 


‘own is better than the new one because of 
the fact that the older a policy is the more 
valuable i tends to become, Before you 
tuthorive anyone to change yout life in- 
fturance from one permanent form 10 an= 
‘other, write to the company which Issued. 
your policy, or 10 the Insurance commis- 
‘loner’ ofthe state in which you live, 


‘Your Best Investment 

Your life insurance is your best investment. 
Hold on to what you have and add to it 
when you ean. Naturally, we hope that you 
will add your next policy in the Provident 
‘Motual, whose record of service and safety 
thas been unsurpassed since its founding 
fo 1865, But whether through Provident 
Mutual or some other well-established, 
conservatively managed company, invest 
Ja fife tneurance. Tt will pay! 


A Unique Investment Opportunity 
Provident Mutual offers you an unusual 
‘combination of investment and protection 
ln the Provident Provider Policy. Through 
it you can build an income of §100 or §200 
‘s month for your later years and provid 
‘complete insurance protection meanwhile 
foryour family. Send coupon for free booklet. 


Provident Mutual Life Insurance Cx 


Thousands find new way 
adds pounds quick! 


Astonishing gains in a few weeke with new cy? 


IF | WERE ONLY BUILT 
LIKE THAT CHAP, WHAT 
A HIT I'D MAKE! 


discovery. Richest imported brewers’ ale 
yeast now concentrated 7 times and iron 
added. Gives 5 to 15 lbs. quick! — 5 


JR. years, doctors have prescribed 

yeast to build up health for run~ 
lown men and women, But now, thanks 
toa new scientific discovery, you can 
‘eet far greater tonic results than with 
ordinary’ yeast—regain health, and in 
addition put on pounds of husky flesh— 
‘ond in a Jar shorter ime. 

Not only are thousands quickly gain 
ing solid, good-looking pounds, but also 
clear, healthy skin, freedom from indi- 
kestion and constipation, new pep. 


Concentrated 7 times 


‘hig, amazing, yew product, Lonaed 
east, Js made from specially eulture 
Breeee le eat imported from Europe 
the richest yeast known—which by a 
how ‘process t concentrated 7 times 
‘made? limes more powerful. 

But that is not all! This marvelous, 
health-building yeast is then trond 
with 3 special kinds of iron which 
strengthen the blood, add abounding pep. 

Day after day, as you take Tronized 
Reach watch uply, gay ancles il ox, 
flat chest develop and skinny limbs get 
hhusky. And with this wil come a Sse, 
lear, ruddy skin, new robust health to 


lick your weight in wildeats—you're an 
tntiey new person. 
Results guaranteed 

No matter how skinny and weak you 
maybe, this marvelous new Ironied 
‘Yeast should build you up in afew short 
‘weeks an it has thowanda. If you are 
Po dhted wich he oat evry 

et package, your money. wi 
tantly refunded 

‘Only be sure you get genuine Tronied 
Yeust’ not son nafesdon that cannot 
tive the ee reulta Insist on the ger- 
ine with “IY stamped on each tablet 


Special FREE offer! 

To start you building up your health 
Sie oraye *, make this aboot 
FREE ofr.” Purchase a. package of 
Ironiaed Yeast at once, cut out the seal 
(on the box and mail i to us with a clip~ 
Ding of this paragraph, We wil send 
You s fascinating ‘new book on health 
"New Facts About Your Body,” by 
wellknown authority. "Remember, re 
ul are guaranted with the, very 
ackagenor money fefundeds AC all 
druggists. Ironi: Yeast Co, Dept. 
‘55, Atlanta, Ga. 


BETTER THAN MONEY 
IN THE BANK 


ntinued from page 6) 


“That's all very well,” a person may 
say, “but some life insurance companies 
failed, didn't they?” Yes, they did—and 
since ‘the question is brought up, let's 
Ninety-five per cent of the life insur- 
ance companies which were actively 
fevoning at he close of 1929 are in 
operation today, paying all claims in tu 
a they occur, “The companies which did 
fail represent ‘something less than 3¢¢ of 
the total assets and about 134°; of the 
total life insurance in force, Ce 
that’s a splendid record, Certain 
other branch of our financial structure 
can stand up to it in a figure-to-figure 
comparison. If only that small_per- 
centage of the banks in this country had 
gone under in the last four years, there 
would never have been a bank holiday 
Back in March, 1933. It wouldn't have 
been necessary 
But remarkable as this record is, even 
so small a fraction of insolvency. should 
not be allowed to cast any reflection on 
the entire system of legal reserve life in- 
surance, For the ones that did fail can 
blame their failure on poor management 
Te can be truthfully said that no soundly 
managed life insurance company even ap- 
proached insolvency during the depres: 
‘The failures can be traced without 
ind methods which were 
pted high standards of 


foreign to the a 
life insurance. 
In some cases ownership fell to. men 
who were more interested in the business 
of stock manipulation than they were in 
the business of insuring lives. The ib- 
ents of these companies were de- 
speculative undertakings 
which yielded 10 the weight of the d 
pression, However—and this is import- 
ant—even in these cases reinsurance Was 
‘effected, death claim. guaranteed and 
protection—the primary purpose of life 
Insurance—fully ‘maintained, 


FFROM the preceding facts and. figures 
it becomes apparent that there is hard- 
ly a reader of this magazine whose wel- 
fare and secu wt, to some direct 

dependent upon. the 
success ‘of the life insurance 
‘companies of this. country 

Life insurance is an. institution which 
hhas been built on a scientific and sound 
foundation. It has come through three 
major wars, five serious de and 
innumerable epidemics, Today it is larger 
in size and transacts a greater volume of 
business than any other industry in the 
United States. 

‘We hope it has been shown that life 
{insurance has done its job, and done it 
well, and that by doing it life insursnc 
has eared the continued faith of you and 
the 85,000,000 other people who are con- 
ceed with it. In conclusion it may be 
suid that no one investment offers the 
rich, poor or average man the same, equal 
opportunity: for entrusting large of small 
funds with utmost security and depend- 
ale returns that legal reserve lie in- 
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Complete 


Construction Kit 
FOR A 


CiipperShip 
Mode/ 


EVERYTHING you need 
to make a beautiful litle miniature model of 
the famous American clipper Sea Witch is con 
{ainel ina construction Kit ofere by the 
Popular Science Homeerat Guild. Uni 
brevis lier abip models his ne bas bees 
4o greatly skmpliied that anyone eam bull, 
indeed ie is what & ealed a “pocketkife® 
model beeatse s0 much of the work ean be 
Toe wit penal and Yew ingested 

“The Hall of the model i 95 fn. lone, but 
the overall length i 3 in, and i stands 8 i, 
high “The kit coatains te bull ately sawed 
to shape by hand from aceurote master tem 
Plates! ball dozen pieces af pine et to p= 

osimate sles forthe deck Bttngs snd host; 
hardwood fr the kee, stem, ternpon, rudder, 
tind other parts; three sizes of oud stock for 
th masts nd spars fiber for crostrecs and 
‘caps; thin hand-dyed linen rising cord of the 
finest quality; Uiead, small chain, bea, fine 
Wire, easeln ghie-in et everything bat the 
pain 


Postpaid Complete $1.50 


ar Science Homecralt Guild, 
marth Ave, New York, N.Y. 


ei oe zs 


Net a 


Capea 
a ‘ivi sa 
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A Sensational New Business 
That—Almost Overnight—Can 


Sweep You to Riches 


This x among the eat pubic announcements of what is endoubtey the 
‘offered 


‘most amazing money-making opport 


to the readers of 


‘hie ay therapy ‘alls how any tions, Teyeheaded man 


unlimited opportunity-—a business that is destined to make many men ine 
Sependently wealthy. 


FERE, brie, are the “hgh-pots” of 
HE iis thle new busch wl 


1 An utterly new product with 
natural, staple demand and big 

repeat business, yet one that has 

Of the appeal of a novelty. 

Q Requires no house-to-house can- 
vassing or selling. You simply 

manufacture. Stores will sell your 

fentire output. 

3. Produces $40.00 a day net profit, 

selling your entire output at 


5, Big profits to be made in smallest 

town or largest city. 

‘Absolotely no experience needed 
6 Bite sctonstel 

No expensive equipment needed. 
7 Joos Seats iatitnest wit be 
less than Your fret week's. potential 
income. 

This is truth; not Sctlon—fact; not 
scory, Te the bes of or keowlstee, Bo 
‘ther business in America oflers one teath 
the opportunity for prott abd independ- 
toce, 


Vision Turned t0 Reality 


A few months ago, this amazing money 
at than a 


No Selling—No Canvassing 
Do not confuse this new product swith 
anything you have ever beard. of before 
It's not a potato chip, not candy. not a 


cheese chip, 


thic great demand, welling. your en 
tire’ output at wholesale to stores: 


5100.00 a Week, Net, to Stert 


According to accurate figures, the very 
minimum of the first should pro- 


a dhy, ‘would take only 
two and alt aye of fal o 

make a profit of S100: 

to be a minimum. We 


be 


your weekly profit as steady repeat busi- 
hess. develops, 


No Expensive Equipment 
aid neg the parca af xpmalve 
Tatipment. But our manufacturing proc: 
‘Shas been so simplied that we ea ure 
nish you with everything you oe start 
Sit making'a profit the very fst day—all 
for an investment of est than S180; 
No Experience Needed 
Absolutely no experiences required. to 
auikly become sucesfal ia ths titing 
find fascinating new busines, We tell you 
Heo gahow fo ema Youre 
cow 1 operate the a the 
yy you are ready to go, We furnish 
Airecesary plans, stems a equipment. 
‘Any"man with ordinary Intelizcnce and 
eal dere to succeed is bound to. make 
tones 


Small Town or Big City 
Another feature that makes this busines, 
unlike any ther is that it can be operated 
farmers No mater, where” you, vein 
ihe Sma om he re 
fan eablsh Yourself practally overnight 
Sd Start enjoying an independent income 
At once. From the foregoing fact, you 
an realy see tht this not business 
for the timid operator whois aatshied 0 
rake a. bare living, but for the. wide: 
‘vale, asuresive go-getter who. Wants 10 
‘ces energy and enthusiasm proce the 
freatet pomible results in the shortest tie 
Pacts Sent Free 
‘To all such men, we request permbsion 
to mail an unuvoal’ and comple presenta 
ve, athe ai 
this presentation, then 
= ether ‘nota intial 
lvestment of les than $150.00 ts too mich 
{o'ask fora complete business that can pay 
Ihe it Investment in the Bt wet of 
‘peration, and then continue to ‘pay ae 
‘rach as $232.00 a weak net prot to those 
ten who have the ability to organize and 
direct other men. 
Act Quickly 
‘here i no ine to tose. Taday thi pr 
i new. Tomorrow i il be et a 
ce tle older 


Co eeiet vera 
ott net ee 
ican nt 

Ps wrk tie oder eet te 
hea oe ee a 
Sinha make You des foe 
PAUL GRANT 270,28 

Department 183 

510 N. Dearborn St., Chicago, Ill. 
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Aad Few Word NOVEL FEAT URES 


Every Day 
toYour Vocabulary! 
(New device (sent FREE for the 
asking) does FOR you, auto~ 


matically, something y« 
have always wanted to do! 


TYOUNE, rea that to 
bu 


“Learn aN Weed Beery 


“Day. HERE, for 
tho rat tmo, la 8 
Howel device whet 
Fre ony do 
Now it's fun to 
aiecnetiien your 
Steetively! 
‘This Winston 
wWORD-A-DAY" 
eta treet 


ite 
a book 
Kow cate 
ever, get 


‘fun to mas 
Ner'a‘oww word every Seyi 


Rind raid Tt 
brn Ee cee 
ACY eth ek 


Aro You Ever at a Loss for Words? 
scinds, Tie" promt, opel, ‘eae 
‘by 


his easy Way" to increase Your power 


langue 
Entirely FREE— 
No Need to Buy Anything 
‘The coupon vil bring The Winston ORD. 
ADA tre Wight A 
hit information about 


‘The WINSTON Simplified DICTIONARY 


eased pee lass acd 
op ae petites pment 
est 
aif rah ITSO 
oe Aa 
blige ile oy 
pote tay 
iinceearsaneaer 
RG. RN as 
Maan ened 04 
Fieger tie Wate ORD Dar 
j seeialanies Se cote da 


{ITH it wil be matied | 


with many 


By 
R. M. 
BOLEN 
erry, 
Prpslar Scie Die 


Small enough to ein 
pocket 


EVER before in the history of 
broadcasting have radio manu 
facturers offered the public so 


much in the way of novel re- 
ceiver features. 

Glancing over descriptions of the Iatest 
models one finds. such conveniences as 


ACDE. circuits, 
dialing, compact cabinets, automatic-tone 
control, and silent tuning. Each one 2 
step toward the goal of perfect radio re- 
ception. 

In terms of convenience. quality, se- 
lectiveness, and sensitivity. the radio fan's 
dollar was never worth more. To make up 
for the deficiencies of the human ear, 
radio engineers devieed an automatic tone 
control. Operating in conjunction with the 
volume control, it serves automatically to 
adjust the high and low frequencies. in- 
creasing them with respect {0 the middle 
register when the recerer is set for low 
volume. Coupled vith improved speak- 
cers. used singly and in pairs, automatic 


tae control makes improved fide por 
sible 
Although automatic volume control is 
not entirely a new feature, it has come 
into more general use in the newer sets. 
With it, signals can be received at a con- 
i volume without the annoyance of 
ing or fading, For any one setting 
‘of the volume knob, the amplifi 
automatically and accur 
all stations with equal st 


nth, 
Silent tuning is just what the name im: 


plies. It is tuning minus the ear-splitting 
Searis and sputters, An ingenious auto- 
matic-noise climinator, acting like 2 gate, 
cuts out all the unwanted noises.» Be- 
trscen stations, you hear nothing 

Besides tending toward automatic fea- 


the present, day ridio 
‘rend-—compact- 


tures, however, 
shows another ‘definite 
ness and fewer tubes. 

‘A year ago. pigmy receivers having 
four or five tubes housed in tiny cabinets 
took the country by storm. Operating on 
direct as well as alternating current. these 
jewel-box midgets were found to give sur- 
prising performance for a minimum of 

"Today further developments are being 
made along this same line. Only recently 
a large manufacturer of compact receivers 
announced anew super-midget. A tiny 
two-tube loudspeaker set that can be 
tucked easily into your overcoat_pocket. 
Complete. the entire receiver, which op- 
crates on direct as well as’ altemating 
‘current, measures (Continued on pase 11) 
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RADIO AT NEW PEAK 
WITH NOVEL FEATURES 
(Continued from page 10) 


only three by four by five inches. 

‘in viewing the 1934 radios in general, 
fone finds that this germ of compactness 
has spread, Even many of the larger cir- 
‘cuits are being housed in smaller cabinets, 
Almost every manufacturer now features 
Ssemi-compact six-tube superheterodynes 
that are the equivalents of earlier eight- 
tube sets. Multi-purpose tubes have made 
space saving in larger circuits possible. 

In his search for a suitable receiver, 
the enthusiast has three general classes to 
choose from—midgets, semi-midgets, and 
regular full-size outfits, Each group has 

(5 advantages and each fills a. need. 

‘During the past year, the shorter waves 
have gained in popularity. What was once 
the domain of the amateur experimenter 
is now a field of exciting exploration and 
fun for the regular radio fan 

This short-wave hobby has fostered the 
growth of a new group of sets—all-wave 
eceivers. “Many of the larger circuits 
are now equipped to bring in. European, 
‘amateur, and police stations as well as the 
regular broadeast band, Even the smaller 
compact and semi-compact models show 
the short-wave trend by making it possi 
ble, by the flick of a switch, to bring the 
adventurers of the police band into your 

ving room. 

New and improved battery-operated re- 
ceivers_ also are available. Homes not 
wired for electricity now can enjoy all 
the comforts of a modem radio, Such 
features as automatic volume control, 
full tone dynamic speakers, automa 
noise reduction, tone control, and. up-to- 
date cabinets have been incorporated in 
the modern battery set 

Tn most. cases, a relatively new and 
revolutionary airell battery” forms the 
filament supply. ‘This improved battery 
requires, practically no attention other 
than a little water once a month, Yet, its 
life, without recharging. is about 1,000 
hours oF almost a year of radio, use 

No matter what your 1034 radio desire 
may be, you can fulfill it. Never before 
has so ‘wide a. choice been avallable and 
never before has convenience. tone, and 
quality been at so high a peak, 


In order to make these attcles valua- 
ble and interesting, Popular Science In- 
stitute woul! like to know more about 
‘your particular radio needs. Will you 
help by answering the following ques 
tom: 


How many radio sets do you own? 
‘Are they battery or allelectrie? 


‘What type are they? Broadcast. 
Short-Wave. AlleWave. Where a 
they located? Living Room. Bed- 
room. Camp. Automobi 
Game Room. wa. 

What short-wave programs do you 


Just fill in this coupon and mail it to 
Popular Science Institute, S81 Fourth 
‘Avenue, N.Y. 
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Follow the Direct Road to Succes: 


Do you want a better position and a lareer pay eavelope? There is just one way to win 
Secciabe hrad and ules shore your lel ty gaining s braser basi educa, 
won Mathematics the bats all edcation. Net a day bases fn hich Jou 


‘ds not have to use mathematics fn Your work.” De vou make Your own 
‘clealations, or are you handicapped by your inability to do this work 
‘yours Heve isthe whole secret of sucess. This le why mathe 

‘ratics is tought in every school and college. A thorough Knowledge 
‘ot ie maken clear 20 many thas which are puss you today. 
Do not ket another day’ pass without doing something to. ln- 
prove your Knowledge. of mathematic “Dut how ah 0 
this Engeledee? "By goleg tack to school of college, or taking 
ve corrspandence caerse? You need do nether 


At Last! Mathematics Self-Taught 
‘This Simple, Easy Way! 


Now you can take advantage of this easy method which has been 
‘worked out by an expert for those who do not wish to give the time 
‘and money required by. other methods of mathematical study. A. 
very simple and extremely interesting group of books has been pre- 
pared for you by a man who has devoted his life to teaching practi- 
fal men the fundamentals of this important subject. 


MATHEMATICS 
FOR SELF STUDY 


By J. E. Thompson, B.S. in E.E., A.M. 

Dept. of Mathematics, Pratt Institute, Brooklyn 
‘These books start right {rom the beginning with x review of 
arithmetic that gives you all special short-cuts and trick 
‘problems that save countless hours of your time and make 
‘You more valuable to yourself and your job. ‘Then they 
‘0 right into higher mathematics and show you how 
imple i is when an expert expaing it fr You,” Dont 
fool you, mathematics is easy. ‘You can 
‘these books on 2pproval and see for yoursell how 
‘much enjoyment you can have while getting this yale 
\“Uable‘training and solving interesting practical prob- 
Jems that puzzle your friends and fellow-workers, 


Tmo time’ at afl you wil e tackling with ease the 
ott dificult question on this subject, 

A Complete Reference Work 

‘on Mathematics in These 


Four Inexpensive Books 


‘Starting from the first simple princiles, 
these imereting books take You by cant 
Mares tothe detailed applications of 
cher mathematks. Each step i cleatly 
explained and is followed directly by sm 
De problems 
‘Arithmetic for the Pract 
Aigebra forthe 
Frftonamatry for the Brat 
Ehigulon for'ue’ Pracateat 
4 Fatemem=t240 Pogesnllastrated 


An Expert Gives You These 
Simplified Methods 


Mr. Thompson, the author of these books, i 
fot an ordinary teacher of mathematicn. He 
A had many years experience in aiving 
Midents the Lind af mathematial tra 

Ite aed in aca! werk He bre 


He ree cht 
flow to the igs of Injurmatinn that yu 
‘eed bn your" daily work Look gp ay 
mathematical pier th, pisses ‘Toa im 
{hese books aod see bow quickly you get the 


‘Acorn Tor eas) 


rohan. H ey 
Send No Money i % . 
[EXAMINE THESE BOOKS pana 
‘om 0 Days FEE H 
‘The coupon, tele brings vou the foor books Ci Ant Ste a 
ioe to dupe (eee ial and RECRENTIONS 
IX MATHESESTICS free After 10 days, Bssloes Connectin a 
‘tum the books fos witboot bento of 
send os the smal dine payment af 31-85 8 Ree neenn 


{Slanee fn three monthly” payments of $2.00 
jeach (394 discount for cash) 


Ourkea 


That Round-the-World Idea 
Surely Sounds Good to the Artist 


I svccesr that a certain member of the 
Poroan Scusxce ‘Moxtuy stall be sent 
‘on a trip around the world to study the 
Subject of national dress. I. refer to. your 
Cartoonist. "His effort, which a 

Iny last leiter, horrified me in its resemblance 
tora famous Scotch comedian who Is respon 
sible for the impression in America that ail 
Scotsmen are garbed as. indicated in Our 
Readers Say, But 

that is a mere trifle, 
Tread ina recent 
iasue™ of | Porctan 
Settser Mow 
of Mise L. Bs 
amusing urge to bee 
come a Detective 
‘Obviously’ she isthe 
‘ietim of movi bal 
ucination. Dou! 
lesa she has been n= 
spired by the Inzen- 
fou unraveling ad 
solving of crime 

terleg by one of Hollywood's amorous 
Diontles (alleged) who has eome into promi 
rence of late throush her appearance as 
Tady’ sleuth. Or perhaps it is just. furth 
proof of Woman coming into her ows 
Spirit of the times, ‘emancipation “and. sex 
equality, She wants articles on the work of 
‘women in the ‘ekd of crime. Doesn't she 
think there is alread’ enough’ woman inter- 
fat in the precious pages of this magazine in 
the houschold section? 1 wuazest she stick 
to. her numerous movie weeklies —1. Meh 
Glasgow, Scotland. 


Here's a Heat Problem That 
May Stic Up Your Wits 


Was some reader please tell me why it is 
that one can put hot coffee in a vacuum 
bottle and it will stay hot for ten or more 
hhours and the only thing that Keeps it hot 
"the vacuum between. the two bottles? 
‘Yet the theory is that the heat the earth 
receives. from the sun during the day is 
radiated out into space at night and yet the 
pace outside ‘our ‘earth's atmosphere is as 
ood a. vacuum as the one in the vacuum 
Hott, ‘This doesn't seem reasonable 10 me, 
H. N,, Benton Harbor, Mich. 


Just Buzzing Around Landed 
This Automobile in the Ditch 


Hient's one to add to your list of queer 
things that happen 

to people in automo 
Iles: A Tele of 
mine was driving 
‘long a country road 
when 2 mosquito 
Hew in hi eat. ts 
buzzing near the ear~ 
drum drove him 
frantic. In trying to 
et it out, hy 

{nto a ditch. 


land drowned the insect !"—E. R., New York. 


R 


Embarrassing Facts Submitted 
Regarding Man's Evolution 

I cour to defend J. H. P., and to rebut 
W. HR and A'S. “Wo HR. alleges 
that, “there is no similarity’ between 
‘human embryo. and the’ (embryonic) fish 
‘They are, in fact, almost identical up to the 
last few stages of development. Nor ate the 
aillets to which he refers, “nothing more 
fo less than pharyngial arches.” ‘There are 
six of these gillclefts, all richly supplied with 
blood four of them, with most of the blood 
vessels, ater degenerate. The remaining two 
are salvaged. for’ use as eustachian tubes. 
tom what bass does W. HC A state that, 
~the argument for evolution trom 
tas teen exploded"? Ifa, how can we ex- 
plain’ the identical basie structure of the 
Richer vertebrates; and more fundamentally, 
of all animals? How i it, thea, that the 
flipper ‘of the whale. the hand wing. of 
haty the fore limb of the elephant, and the 
hand. of man all’ are homologous?” Their 
functions are certainly dissimilar. Ys WH. R. 
lunaveare that be had, rabbidlike, xm appen~ 
dix; a remnant of a third eyelid (which the 
Tower primates find very useful); unused 
nose, ear, and scalp-tvitehing muscle; and 

te set of tallewapzing muscles? — 

+ Los Angeles, Cait 


Good Enough ; Still That's 
Not Much Out of Sixty-Two Years 


Torr quite a kick out of the seme ani 
nomense of Our Readers Say. For instance 
XI“H'B. of Portersville, Ohio, says, in 9 
recent ise, that be has something to crow 
shout becate he has 
‘ihe ums gimoat 
complete back toad 
including 1925" 
Now what will he 
think of this: Thave 
all copies, inching 
‘covers, back to and 4 
fncluding 1921 
Here i a question 
for your readers to 
Sieure out Take two 
‘cups of cole, one 
Sizzling hot and the = 
other luke-warm 
FFrom a height of four of five inches. allow: 
spoonful of swear to. Bow slowly’ into fist 
‘one cup and then the other. As the suzar 
enters the luke-warm collec” no appreciable 
sound will be heard, but as it enters the hot 
follee & sort of hisins noke will be heard. 
How come? ‘Tre it out and sive me your 
jC. B, Phamnix. Ariz, 


Now the Gyroscope Is Asked 
To Give Perpetual Motion 


Os yore Our Readers Say: page ina recent 
cue, isa letter concerning a: gyroscope, bY 
W. W. A. of New Vork. I with to add the 
foilowine thousht on the subject of a gy70- 
Scope a an ody: Grroscopes, 
‘when subject 10 8 torque and moved in one 
direction, resolve this torgoe into a turnin 
fon an axis at rieht ansies to the applied 
torque. “If then a gxforcope is placed with 


‘earth's axis, the turning enrth will cause the 
zyroscope to revolve about an axis perpen: 
Geular to that of the earth, All that re 
‘mains, then, isto secure a gyroscope of Small 
enough friction to turn it, and_appls” the 
farming ‘orguc as a teu of the earths 
revolution to the spinning of the gyroscope 
ded the creation of ee coerey 3s perp 

ery being obtained from the 
arth’s rolation--J, F. D., Norwootl, Ohi 


Sunlight's Moving Shadow 
Confuses This Reader 


Wut some of the readers of this rood 
smagazine, or the publishers, please explain 
the caure of the following effect! T have 
observed. for some 
time that sunlight, 
shining through 
‘window that iy i= 
Feetly over a hot f= 
dlator, casts wavs, 
‘moving shadows on 
the wall at the other 
Fide ‘of the room in 
the place where the 
punlleht “strikes the 
Smooth surface of 
the wall, This effet, 
seems 19 be cause 
Dy the beat from the 
radiator ascending thr 
Tight. "A aust of cold 
{0 stop moving for a 
Van Buren, Mo, 


One Reader, at Least, Wants 
Plans for a Seismograph 


Xs soste of the recent isues of PorrLan 
Scurxcr: Moxruy, T have read of amateur 
stronomers build, their own seismozraphs 
and if they can build them why not print an 
artide on the construction of a. simple of 
Such asthe one they built? Also Why: Rot 
Brit serif artes on the construction 
‘of high-frequency phenomena. apparatus— 
fnduction, Tela and Ouclin colle? "Kec up 
the sod work o ‘and cherie 
tay FW, Ph 


This Cynical Reader Tends 
To View With Alarm 


Wirgr a contrast in two inventions that 
you describe on a single page of your Febru 
are isue—by some irony, in adjoining ar- 
ticles!” One is 2° de= 

Gy 


beam of sun- 
+ the. shadows 


vice for saving. 
‘man lives: a lifeboat 
fo skilfully eo 

teived that it may 
safely be rotten 


fi KID! 


ute war tank, ready 
to spout death from a gun bristling in ite 
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turret. I wonder which inventor fs prowder 
of his accomplishment! And T also wonder 
i either one has any ceal significance in oe 
tlorious march toward civilization which, 25 
far as T can sce, persistently hangs arousd 
some remote and obscure corner —P. B. Vo, 
Scranton, Pa, 


‘Mysterious Knock in Auto 
Leads to Steange Discovery 
Twist to thank you for the many things 
af iteree Tid evry of Forces 
Net MONLY, an iy for your 
Sri about automobiles Phe many defects 
that turn up every cay in auton, many of 
thie are mentioned 
‘one think an 
ito stil a mse 
tery, Here. is one 
that t found and ie 
may ben good thing 
torpass it on tooth: 
es) T had ‘canged 
the oll Biter and i 
tad been in we for 
20000 miles a east. 
Avterward f heard a 
id Knock and went 
looking fort, While 
{esting every thing, I (ook of the fiter pump 
Sin to my’ surprise 1 found the opening tx 
ihe tee 08 top of the pump leadite to the 
‘ean entirely cosa. Tam sure has 
Always been cloned, ‘The port iv naturally 
fivall ‘anyway aod what would. prevent 
{rom becoming. clogsed anytime? Don't 
You tink {t would be a ood idea to ook 
iis over when checking upon the 
ten" tes cera po ato i 
tot getting cecuatiom. By the Ways 1 
not oud the hnoek yet. Fe A. Cone 
teauty Ohio. 


Bicycle Ridee Challenges 
the Long-Distance Record 
Just come acrom an fave of Port 

tat Soe Mra a ehh The the 
‘ihtement that Charles A" Stoops, in tent 
Sears has thlden 175,000 mles'on 9 bicycle 
Jind has. worn out three 
(can beat this record. ax have ridden 
Yoo.d0ntllss In iften years asd al on the 

mie machine, T got my fist ieyele on the 
Bout of May, 1918; and Sinited my 100,000 
males on the thirtieth of Tact June. Since 
thew 1 have: added 9,800 mlles fo my tot 
I uly 1 torte 1040's. In making 
tillage T have made no lone tips with the 
ception of severah excursions to Seat. & 
distance of 114 miles, Otherwee al of my nid 
Inga been to an fran my Rome to the «ity 
find to other focal points, Fam now sitet 
Sears old. S, New Westminster, BC, 


Tear Gas Replaces Lasso 
in Wilds of Pennsylvania 

Ty wito and wooly Pennsylvania, science 
tua dome away with the lasso ani the com 
hoy’ art of hog-tving. When it came ‘one 
recently 10, neculte’a Wosen ‘or so. tame 
‘uate. that ream the county" parks, the 
attendants used 
tearegae_ bomb to 
‘hibite the animal 
jakanotner ap 
forward, T supose. 
But somebow, 1 
ant pleturea rane 


reaching fora ean of 
tear gas instead of 
his Tasso. And be 
sides, what will be- 
come of our wild 
‘West shows and 20- 
‘eos if science modernizes the seestern ranch? 

DV, 


Patsburgh, Pa, 
MARCH, 1934 


Boom in House Trailers 
Is Confidently Predicted 


Last very: much interested in howe trail 
ers. Lately, however, I have seen very lide 
in your magazine about these useful convey 
ances. They are leing homemade by the 
thousands ‘and. as conditions become more 
early normal they will be built in ever ine 
feasing numbers. T'am suse of this because 
three years ago, whea I first started out in 
mize, # was a novelty. But during the last 
Sumiher there was a marked increase over 
the number seen in 1952. T know of eight 

that have Deen built from mine and 
itis hard to say how many were built from 
those eight. 1 now have under construction 
a coach-type trailer with 2 top and rounded 
Corners. Now T would like to ask why you 
‘do ‘not run 2 series of articles telling, {rom 
the ground up, exactly how to deusn and 
build trailers?” Ako there showld be a set 
Of blueprints for each nit and chassis 50 the 
tuninitiated would have no touble with the 
work —W. P.M. Mansfeld, Ohio, 


Lost in His Attic, He Finds 
a Forty-Year Old Treasure 

Taucise my pleasure and surprise, when 
during search ‘hrowh the ate 1 discov 
rol three imues of Porctak  Sciesre 
Mosruty of the years 1991 and 1892. The 
fssues, which are well preserved, ate for 
February and June, 1891, and. September, 
1892, and carry articies that stand up well 
after toofe than forts years of scientific 
Dprogress. The mavazioe, as published at 
that time, sold for ity cents. While the 
aeazine ‘was not. as profuse. Wustrated 
1 is the Mier version, it was gotten up 
tore ikea. permanent ‘book Each fae 
featured, “New Chapters in the Warfare of 
Selences" by Lp. 
LIED. and the s 
porting articles 
fea wide range of 
Inerest, afl the way 
from. tobacco and 
the tobacco habit 
Wo the decline of 
Yibtiotaey “andthe 
Delaware Hndian as 
fn artist. ‘There Is 
ection devote to 
Feader” correspon: 
tence in some of 
them, and. a de~ 
partment, ented 
The Eduor's Table. The ads are an educa 
thom in themeelves, shouting as they” do. the 
trend of stste and thought. An especial fex 
ture is the modern, up-to-the-minute type- 
writers, andthe hatest taodel bicycles” af 
Tord: mach interest, beinz mentioned in one 
place as selitit for Stes. Inthe Popular 
IMiscctany section I find the followin: 
From the opening of the New “York Pas- 
eur Tastitate, February. 18, 1890, till Oxto- 
ter 13, 610 persone who ad ten bitten 
ty does oF cats presented themscives to. be 
treated, For 480" of these patieals. it was 
demonstrated that” the animals were not 
mad, consequently they were sen back after 
faving. their wounds treated. The patients 
Came from. allover the continent, most 
States bein “represented by" one Or (WO 
tases When we compare that with the mime 
tee who receive teatezent monthly today me 
can ‘get an lea of the advances made by 
Science-—J. F San Antonio, Texas, 


Acetylene Light Guards 
His Garden from Pests 

Ix a recent isue of Porvian, Scuxce 
Mosziny Tread that clectric ight bee 
ing uted to combat destructive imsects such 
4 the codlin moth, have wed a some- 
‘what similar method since the eatiy nine- 
ties of last century. With an acetylene lamp, 
Under which large dh contsinins: dros 


for better soapy water, T have kept eab- 
Bases ftee from the ravages of the cabbage 
Sp, while hall a mile away, three. large 
sardens sere unable to produce clean cab- 
Pages. Sixty: cabbages near the Tight were 
free from” blemish, while some distance 
aay, Tas not aeiting twenty per cent of 
‘marketable produce. When the light war not 
‘sed, the plants were in trouble inside of 
twenty days I sab using a lantern with 
Kerosene. ‘The radius of its light is not 25 
cllective as that of acetylene gas, but iL is, 
in my epinion, suficlent to protect a qu 
{er of am acre. The insect pests are plentiful 
that ‘the ght ‘will effectually. keep them i 
cheek LG, Sydney, Australia, 


Solving These May Give You 
a Nice, Comfortable Think 

Cas any smart reader give me any Inside 
‘information “om the following ax simple 
‘questions? Einsti's theory’ in simple lab: 
tage would explain some of thems, Was 
face ever 


1s there life on any 
ther planet than 
furs? "How ‘was 


the fix matter in 
the univer creat 
fed? “Ie space em 
fess? If s0 bow did 
tet to. infinity? 
14 the ‘carth were 
soins to be destroy 
ed by a comet and 
we on. the sarth 
were able to dodge 
I by going outwat 

from the earth in a rocket plane, of course) 
what class of people would ee" take. with 
tis and: what people woukl we leave behind? 
Why are wef Don't take te 100 seriously 
fon this. D, Jt, Chicago, Ml 


Rocket Plane Might Let Short 
Ultea-Violet Rays Through 


Ix Porcaan Seursce Moxnity. for Jan- 
ity, 1954, T read among other things, the 
fextremele interesting article on™ Lonely Oute 


posts of Scteace Study Cyclones in the Sun,” 
{nthe course of that article Te. Charles G. 
Abbot is quoted as saying: “This Tayer of 
‘ovone, whieh is Teas than Ralf as thick as an 
dinary Head pencil, all that stands be 
ven life and’ death on our planct.” Now 
the question T should like to atk sour rear: 
fra i thi Tf some one gets a xood. work 
Sble idea for a rocket. plane that can “be 
Bown throush and beyond this ozone layer, 
‘woul the ultra-violet rays come throush 3 
the ruptured point and so reach the: earth? 
Wf'tiey did sop what effect would they have 
com uma ile and haw could thes be con: 
troled?—A. H.W, Wakefield, Mass, 


Why Not Drop the Weight 
and See for Yourself? 

Hexx i¢ a question I have been trying to 
nswer_ for monthe without eeull 0 T 
Have decided to. submic it to. Sour readers 
veith the hope that some one: with more 
‘mathematical talent than T have, might come 
to aiy rescue. The 


eich of ane pout Oven? 
eich of oe pount 
Sere gy Gay 


platlorm. scale from 
2 height of one foot, 
‘chat. will the scale 
Fegister? Ifthe 
Same weight is 
Gropped from a 
bheicht of 10 feet 
shat will the scale 
egnter? That is, 
what! weight, ia 
pounds,” not foot 
pounds, will be represented by. the_ impact 
in ech case?—F. MB, Honolulu, TH, 


Knee-Action Front 
Wheels ser comtore in the 


one of the amazing things about up" at 

's new Knee-Action wheels. intervals and throw passengers for- 
They classify as a front-end improve- ward. Instead, the car glides along 
ment, but their greatest advantage lies smoothly, and’ rear seat passengers 
in the gentle, ehythmic ride they pro- enjoy fully as much comfort as those in 
vide for rear seat passengers. the front. 


In old-fashioned cars the front _ Write Pontiac Motor Company, Pon- 
springs always had to be stiffer than ; Michigan, for full information on 
those at the rear in order to hold the Knee-Action wheels. 
axle in place and withstand braking 
forces. In the new Pontiac, however, 
the front springs have no’ structural 
functions. Consequently, the coiled 
springs inthe Knee-Action frontwheels 
have been made practically as soft as 
the leaf springs atthe rear. 


In conventional cars stiff front 
springs and soft rear springs fight each 
other in their rate of flexing. The car is 
bouad to pitch and gallop. Ia the new 
Pontiac, on the other bnnd, the ‘soft 


front springs are tuned to react in uni- sarap ibe re a 
son with the soft springs at the rear. 1 FntcSote te gifereny te every 9 the 


There is no pitching and bobbing. fre: procttals uruishe 


GET A STRAIGHT EIGHT FOR YOUR MONEY! 
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CHEMISTS DISCOVER 


ee in 


Common M 


ID you ever drink tea mined from the ground? 
(Or paper your house with fade-proof wallpaper? 

(Or use paint made from rocks? 

‘These amazing uses for common minerals are today 
making fortunes for prospectors. Big gold strikes like those 
Of '49-are rate; but everyday, ordinary minerals, meeting the 
demands of industry, are yielding wealth that dwarfs the 
biggest gold rushes of history. 

‘A bright blue copper ore accumulated for years on the 
dump of a large mine in the West. Assayers pronounced it 
too low-grade to smelt. A chemical engineer, attracted by its 
brilliant hue, picked up samples. Later he bought the whole 
pile and shipped it to Germany, where he sold it for $300 a 

round it to powder and tsed its natural color 
fading pigment to make paints. In California, a new 
plant is now grinding refuse ores in bail mills, for the same 
Paros, "Fine pebbles pulerie the rocks Int coloring tal 

Other brightly colored ores are Being used to tint wal 
pape that will not fade 

any prospectors in search of gold turned their pack mules 
aside to. g0 around a miniature “Hell's Kitchen” in central 
California, where jets of steam and fumes of sulphur issued 
From fissures in voleanic rock. Recently’ this. seeming! 
trorthless piece of Tand came inio the hands of = man with 
migination, He brought geoogists to look the place over. 
In the steaming crevices, they suspended copper plates. Re- 
tuming later, they found the copper covered with shiny 
metallic beads of mercury, 

‘Now steam shovels are stripping away surface rock and 
Iaying bare the hidden source of the metal, so the deposit 


once THIS 
(WAS JUST WASTE 


From this formerly worth 


by-product of mining, a fortune is now being 
Tecovered. Ground to powder, 


ised as 8 pigment in non-fading ps 


made good tea. He is marketig the mineral as 2 beverage. 
Tn the high Sierras, prospector lived ina cabin near an 


‘outcropping of yellow-brown mineral. "Have you prospected 


1s 


this outcrop?” he was asked by a friend. eries of huge nuggets, but by the 
“Yes, and it’s no good,” replied the application of scientific princi- 
miner. “Runs only thirty cents to the ples, plus creative imagination 
ton in gold, Not worth bothering about.” "In the laboratories, physi- 
pf int cube avid the chim ad cts el emits wo erating 
assays ma "y found that the methods of startling impor- 
‘mineral was carmotite, a radium-bearing tance to the prospect 
‘ore. ‘The claim is stili being worked. "are opening up possibilities of 


Near one mine where gems were fabulous fortunes. from rare 
produced, a soft mineral by-product was sought 
thrown onthe dump.” During the war, culously 


when metals of all kind were in great cheap beside many of these 
‘demand, chemists found that it contained 
acsium—a metal that is sensitive to ‘quantities large 
light. It was badly needed for making enough to meet the needs of 
photo-electric cells, and brought $100 a 
wand. Chemists hastened to recover the 
fortune that had been thrown away, but 
they were too late, Weathering and wash- geochemical prospector. His 
Ing’ runs had done its ‘work, and the instrument i the spectrograph, 
luable caesium was gone forever. 
Minerals, all the way from common 
Epsom salis to radium, are today the 
object of search by prospectors. While 
amateur miners are staging «gold rush 
‘of a magnitude seldom seen, experienced 
miners are looking for other and more 
Valuable metals, Back-tracking on the 
Urals of the oldstime pros- 
pector, they are finding feo. ASN 
fortunes where he found wexcuny WATER 
nothing. "Their methods SURBINE” HEATERS 
range from simple tests St¥ERATOR 
performed with wash pans 
‘and portable kits of chem- 
‘cals, to intricate spectro- 
scopic analyses. that re- 
quire «well-equipped ab 
oratary and instruments 


Lonely prospectors stil seek gold 
ca een te I now be 


send them to the laboratory. He 

then pack a bit of the substance 
into a little crater in one pole of an 
electric arc, or make up a solution 
containing ‘the mineral and allow 
Some of it to dry over the electrode, 
forming a film. 

Under the intense heat of the arc, 
the mineral is vaporized, giving color 
the device with which elements to the ime, ‘This light, passing through 
were found in the Sun before they prisms is split up int series of vertical 
‘were known on earth, and which bars, shading gradually through 
He chemists to ook for the rare clars of the spectrum. Gas 

‘that have now of the metals present, howev 
‘gaps in the table certain colors. Gaps in portions of the 
Spectrum, and bright Hes in. others, 
In laboratory at Pomona Col- furnish definite proof of the, presence, oF 
lege, in California, Dr. Theodore absence of each element. Photographic 
G. Kennard is working on new records are taken. Minutely accurate 
methods for such prospecting. measurements then determine the wave 
Spectrographic assaying is simple length of the missing colors, furnishing 
compared with laborious chemical exact, data as to the makeup of the 
analysis. Ores too complex and sample. 
dificult to handle, compounds that Rapidly analyzing the series of samples 
‘would take chemists months to sent him, Dr. Kennard reports back to 
Snalyze’and ‘would require hun- the. prospector, who can then ace the 
dreds of pounds of samples, may richest samples to their sources, just as 
te detected within afew minutes. a miner follows “oa* or surface cut 
[A pinch of the substance the size croppings, to the parent lo 
‘of a pinhead is all that is needed. Using this chemical eye, Dr, Kennard 
From this the spectrographmakesa can test as many as ten samples within 
snapshot of its structure revealing two or three hours, determining the pres- 
definitely what metals are present, ence of any of forty different elements. 


Dr. Kennard suggests that pro- Ordinary chemical analysis would require 
SP: cmmens spectors go into the feld, gather a weck or mare. For example, 0 test an 

Eeee pease eens Seat eet samples of minerals thought to ore containing one tenth of one percent 
it's good scouting powder fn made contain rare metals, and bring or of scandium, would take a chemist six 
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New Treasure Hunters 


capital than the 
miner can supply. Gold ic 
Self, although one of the 


‘most widely distributed of 
elements, is rarely profitable 


YSTERIOUS instruments for the small hard-rock 

now reveal wealth hidden powell yg Si eh 

in worthless by-products that chin in oti ott os 
were once wasted. In this way seats" cot. maltsate 
miner told me. ore 


Science has opened a wide new 
field to clever treasure hunters 


‘months. He would have to 


a bag of 


‘ore weighing 100 the aid 
of the Dr. Kennard needs 
onl hour's time and a twenty- 


rilligram sample not much larger than’ a 


pinhea« 

Quantitative analysis with the spectro- 
trap the owes pe of rocemial 
prospecting, Measuring out definite quan- 
{ities of various minerals, Dr. Kennard 
‘makes up a set of standards and meas- 
ures, the tegen of hens Chey 
produce on the phot late, By 
‘comparing the spectrum of an unknown 
sample with the standards, he can esti- 
mate the occurrence of any element with- 
{n a thousandth of one percent, 

Penetrating still further into the, mys- 
teries of the molecule, Dr. Kennard uses 
ultraviolet light 10 detect. the presence 
of some minerals, Certain compounds 
that look white under ordinary light, are 
colored under the black light. By’ ac 
‘rately charting the colors, Dr. Kennard 
‘an analyse for these substances 

"The rare metals, however, are not the 
‘only ‘minerals that offer fortunes to the 
trained prospector. Like gold, they are 
found. in such small quantities that their 
extinction requires more machinery” acd 


itself was rich, assaying 
fifty dollars to the ton, but 
to get it, we had to remove 
a stratum of very hard 
granite, After we had spent 
Several ‘months of hard 
‘work and had a quantity of 
ore ready to go to the smelter, we took 
‘out a piece of paper and a pencil and did 
some figuring. 
“To get a (on of ore, we had to remove 
volume of rock three feet wide, five 
feet high, and thirty-five feet long—about 
thirty tons in weight. Actually we were 
being paid about $1.30 per ton for the 
hardest of back-breaking pick and shovel 
‘work. We could have made more digging 
a ditch in the 
Unlike gold, many minerals are found 
in huge quantities in an almost pure state. 
‘though they. may be worth mach less 
per ounce, their volume makes, a strike 
tore yeleabie Gn 8 id sine For 
m ted waters 
ota hes teas oe et ogee et 
cuanntiies of sodium sulphate,» chemical 


d 
that alae 
amounts, Chem- 
fate to whom the 
problem was put 
iscovered that 
the chemical can 
be extracted ina 
practically pure 
Mate. simply” by 
Treesing the wi 


ter, The source is thought inexhaustible, 

‘Another mineral occurring in large de- 
posits is diatomaceous earth—a substance 
consisting of the shells of billions of 
microscopic water creatures, or diatoms 
Sa ee ont BC ene aa 

up of a. mineral eart 
heretofore used chil for fine ites 
cil refining and_ other industries. 
Stother demand has been created. Ground 
‘exceedingly fine, this substance makes a 
face powder thai is said to be superior to 
rice or starch powder. 

‘Pumice, a light, cindery rock ejected in 
large volume from volcanoes, might seem 
worthless; yet it is now being ground up 
and sprayed from airplanes to. prevent 
mildew of the huge cantaloupe fields. of 
mperial Valley, California Is countess 

wes absorb the fumigating gases 
tact, ‘them into contact with the 
plants, Added to concrete, itis also lend- 
Ing seawater-resisting qualities to a giant 
new breakwater on the Pacific coast. 
cakhatd tack found in Keon County, 
fornia, was passed up for yeats as 
valueless, until aman came along. who 
recognized its value to the automobile 
industry. He bought a whole ranch to 
set deposits of this rock. Now itis being 
‘mined to make spark plugs, 

Scientists are setting out to create 
marie by Gang ne ‘ne for merle 
that are in plentiful supply. For example, 
millions of tons of oil shale tantalize oil 
men and chemists. They are (00 low 


grade to be imporiant sources of petro- 
Teum at present 
tremendous potent 


s, yet they hold 
wealth, 


Mechanical Marvels 


MIOHTY DAM. 
RISES SWIFTLY 


already clipped two years from the anticipated construc- 
tas inet Bowes Dam. Sarid ery in 19, the 
$49,000,000 project is being. rushed 10 completion ‘at a 
pace that shatters all previous records 

recently visited the spot where this titanic barrier is rising to 
block the Colorado River, furnish enormous electric power, and 
auld 2,000,000 acres to the tilled area of the country. I spent 
several days with the engineers in charge and learned of the new 
methods and mechanical aids they are using. 

"They took me through ‘mist rooms” for testing samples. ‘They 
showed me cork-covered pipes, Bist Bertha cement guns, electric 
thermometers buried in the concrete. They pointed out pipes 
running like veins through the concrete of the dam. cooling the 
interior, and they let me see the inner workings of the langest 
cableway- in. the world. ‘This six-strand giant, crossing Black 
Canyon, could support a whole train consisting of 2 locomotive 
and dae coaches 38 easly as a department store site supports 
ight and day, every day in the year, 2,750 men work in 
using the latest equipment, in their race to 
complete this biggest dam in history. When 
it is finished, ic. will rise 730 feet above its 
foundation, higher than a sixty-story building 
and 325 feet taller than the Owyhee dam of 
Gregon, previous holder of the world's record 
for height of a dam. 


ES innovations and scientific short-cuts have 
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SPEED BUILDING OF 
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By 


Becatise concrete is an insulator, sealing 


heat in. and keeping cold out, elaborate AQ yy/yeey R 


precautions have been taken to cool off 
the interior of the dam, When the crys- 
tals of the various oxides, silicates, and 
carbonates interlock as the concrete set 
the chemical action builds up heat. Wit 
fut the special cooling equipment, bul 
into Boulder dam, it is estimated 125 
years would elapse’ before the interior of 
Hts 3,400,000 cubic yards of concrete 
would be cool. Moreover, the uneven 
Cooling would Teave the face of the dam 
interlaced with cracks and 

To avercome these dif 
axineers are burying a vast system of pipes 
in the conerete. Four lange cork-covered 
water mains lead to the wall of concrete 
for every ten feet of height. They con- 
nect with a network of smaller steel tubes 
which carry refrigerated ‘water through 
the interior, cooling it as much as forty 
degrees. The pipes used in this work wil 
reach a total of 662 miles, ‘They would 
stretch from Baltimore, Md., to. Cincin- 
nati, O, with sixty-nine miles of pipe left 
over, When the pouring is completed. 
they will be filed with fine concrete and 
left embedded in the structure. 

Each tube cools the concrete around it 
for a radius of thirty inches and the pipes 
extend from one side of the dam to the 
dother every five feet. There is io chance in the operation of 
this cooling system. Several times every day, the engineers 
stop the flow of water through the different tubes and take the 
temperatures. ins 

Elsewhere throughout the dam, 400 electric thermometers ae 
buried permanently in the concrete. They consist of steel wire 
coils whose resistance to electric. current indicates the heat of 
the interior. “The readings are taken at a central station where 
an apparatus resembling a telephone switchboard indicates the 
temperatures at the 400 points. Later on, such readings will 
allow caretakers of the dam to observe changes in temperature 
within the great wall during the period of its life. 

‘Another feature of the construction which aids in cooling off 


Boone 
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‘TESTING CONCRETE FOR DAM 
Cylinders of concrete, catt from the reese 


Ime peoduct, see crusis 
so S"vese of "ube senteriat Being used 


the mass of heated concrete is an cight= 
foot slot extending down the center fram 

to bottom with recessed sides resem= 
bling the teeth of a giant saw. By allow- 
ing the concrete on either side to cool as 
itis poured, it, relieves strains and its 
design is such that when water pressure 
increases on the upstream side, its teeth 
will lock so tightly it will be one of the 
strongest points in the wall, 

By erecting the dam in two sections, 
each composed of numerous blocks tied 
together for strength, the engineers have 
also speeded up the ‘cooling time of the 
structure. More than any other single 
aid, these steps, taken 10 insure quick 
cooling, enable the builders to rush the construction of the 
dam with safety. 

However. a multitude of other activities which go on behind 
the scenes hasten the work of construction and avoid costly mi 
takes such as the pouring of concrete with insufficient strength, 

Every hour, for example, experts make "slump" tests, From 
the mixers, they take buckets of fresh concrete, remove the 
larger rocks and place a batch in a metal cone, Suddenly, the 
‘operator lifts the cone from around the sample and then meas- 
tures the slump, or distance it settles. This simple procedure 
reveals instantly whether the material going into the dam has 
adequate body. 

‘Again, government engineers in the (Con 


This machine 


Dam That Rolls Up 


to Control Mississippi 


Ne eatin 
eyeing 
‘, rt 
wn x T 
DAVENPORT S¥nocx | which will _ depend as of the Davenport 


! {At top, roller dam inthe 
cylinders of steel, each Abe Th 


structure, Eleven 100-f 
fone twenty-six feet in diameter, now regulate the *i= 
flow of the river at Davenport." When submerged 

and filled with water. the hollow cylinders obstruct only (wenty-five horsepower handle the 
the river and raise the level behind the dam. Each rollers. Current for the motors is ob- 
fone can be emptied of water and drawn clear of tained by a generating plant that uses the 
the stream in six minutes. Drawn hy lifting chains. bead of water at the dam, thus ¢ 

it rolls up a track provided by inclined, toothed ling the river itself to furnish the ene 
racks on cach abutting pier, which engage gears at that moves the strange dam and controls 
the ends of the cylinder itself. Electric motors of the mighty Mississippi. 


co 
Ls EOKUK 
of 


TTEN-YARD STRIP OF FILM TAKES 
6,000 PICTURES 


By nevisise a way to crowd more than 
6,000 pictures on a ienyard strip of mo- 
tion picture film, a German inventor lays 
claim to outstanding economy in movie 
making. The pictures are taken in eight- 
ccen parallel sirips along the film, which 
runs alternately’ forward and backward, 
on a slant, through the camera and pro: 
jector, The individual pictures are also 
taken on a slant to compensate for this, 
so that they will appear level on the 
screen. Each foot of the new film is 
equivalent to twenty feet of standard 
film, and. because of its greater width, is 
declared less subject to breakage and’ so 
Farther reduces the cos, 
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AIR BRAKES ON PASSENGER PLANES CUT LANDING SPACE 


Am brakes, already: tried out success- 
fully on a few private aircraft, enter the 
field of passenger transport for the first 
time with their installation in a fleet of new 
transcontinental air liners, The brakes con- 
sist of special flaps, mounted on the trail- 


ing edge of an airplane wing. They are de- 
pressed in landing and reduce the ma- 
chine’s speed so much as to decrease the 
required landing space by two-thirds, Thus 
they end a dilemma of aviation engineers, 
whose problem was to design faster air: 


SPIN OIL AT HIGH SPEED TO TEST IT 


Ovtstaxprxe prob- 
tems of lubrica 


‘Thin machine pins ll at high speed wo 


sand grades oil 
bby whirling it on metal 
hands at speed up to 
22,000 revolutions a 
‘minute. By weighing the 
bands before and after 
the test, as shown at 
left, engineers can gage 
the ability of the oil to 
penetrate and cling to 
metal. The first research 
task of the machine will 


be to solve lubrication 
Problems involved 
the operation of rail. 


Ibeieant Way transportation 


ELECTRIC EYE OPENS RAILWAY STATION DOORS 


Foutowie successful 
teats of 3 single insala- 
tion, ix main doorways of 
the ‘Pennsylvania. ralload 
terminal in New York Gi 
ae to be equipped with 
‘magic doors that open with- 
but the touch of 2 human 
hand. when anyone ap- 
proachee them,” Operated 
Fy ligh-senaive clectic 
Se the new type of door 
fs proved a boon, during 
ite inital tra, to elders 
persons and porters laden 

bundles This is be- 

ved to be the fiat op 
plication in a railway sta- 
tion of doors opened by the 
‘operation of photo-electric 
eels although simile Ine 
srallations have been made 
dleewbere 
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planes without increasing their landing 
speed or extending the space required for 
a safe landing, As shown in the accompany 
ing diagram. a plane equipped with the 
brakes can roar up to an airport at cruising 
speed and then abruptly sit down, 


SOUNDPROOF CAR MAKES 
NOISY SUBWAY QUIET 


Stuway riders in New York City re- 
cently enjoyed the novelty of silent travel 
when a soundproof car of new design re- 
ceived its first service tests, Ins 

shuts out the roar. while five air-condition- 
ing ducts in the ceiling take 


cars is suppressed hy encasing 
them in rubber tubing. To demonstrate t 
efficiency of the car the. wit 
opened during the trials and the familiar 
deafening noise was heard. 
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BIGGEST STONE MIRROR 
USED BY ANCIENT RACE 


Loxe before silvered glass was heard of 


natives of Central America admired their 
reflections in mirrors made of stone. One 
tof the largest ever found, constituting a 


‘Museum, 
ustrous 
craftsman ina dis mosaic, as 
shown above to provide a hand mirror, 


VERTICAL HEADLIGHT ON 
STREAMLINED TRAIN 


Wutex the 110-mile-an-hour_stream- 
id train, now nearing completion in. a 
Chicago factory, is placed in service by the 
Union Pacific Railroad, its locomotive will 
be the first to carry a vertical headlight 
Engineers decided to install the perpen: 
dicular projector, as well as one of the 
conventional horizont as a safety 
feature. since the inting beam is 
expected to attract the attention of motor: 
ists and pedestrians as the train rushes 
toward a grade crossing. In addition. the 
new headlight is expected to prove a help- 
ful beacon to aviators skimming along the 
route of the all-aluminum train, 


NEW VEHICLE IS HALF 
AUTO AND HALF PLANE 


called the 
has been invented by Prof. 
ard Moodie, aeronautical expert at 
thnology. who is 

service tests 
Then the car attains a fair rate of specd. 


MODEL AMPHIBIAN PLANE 
EXACTLY LIKE ORIGINAL 


Acct nary built to scale by 
Rs nineteen-year-old maker. a 
Navy amphibian plane model 
just completed by Hen Hammer 
rasadena, Calif, is deck 
by.experts to be one of the mos 


complete, 
landing gear and machine guns. 
The illustration at left shows 
the amphibian model in the 
hands ofits young builder, who 
is building airplane models for 
movie studios 


‘Vertical headlight on an 


{-alemioam 116-mile-an-hoat 1 


the driver operates an elevator control that 
lifts the small front wheel from the ground, 
‘The car then runs on the two main wheels 

le air rudders steer it, like an airplane 
taxiing across a landing field, As the cat 
comes to a stop. the front wheel settles 
to the ground, Controls resembling those 
now used on an airplane are supplied to 
guide the unusual vebic 


WIND-POWERED 
) LAMP LIGHTS 
¢ UP PARACHUTE 


British parachute 

jumper suc 

fully uses an 
I 


to 
whieh current is 
provided by 

wind-driven, gen 
si nig Hor om hi helmet 
wate jamper eercing tA. diminutive two- 
piarla powered YM Hiaded propeller 
whirls the generator during his long drop. The 
tse of this apparatus avoids the necessity: of 
carrying heavy: batteries that would prove an 
‘encumbrance andan undesirable added weight. 


in warns motorists af its approach 
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BIBLE, 1600 YEARS OLD, 
EXHIBITED IN MUSEUM 


Gvanpen by armed detectives, the 
world’s most valuable manuscript, shown 
‘above, has just been placed on public view 
at the British Museum in London, Eng- 
land, The book is the Codex Sinaiticus, 
‘one of the two oldest Bibles in existence, 
which was penned in the fourth century 
and discovered centuries later in a monas~ 
M in Egypt. Later owned 
ras recently purchased by 
Britain for £100,000, about half a 
million dollars. Its Greek text and vellum 
still in excellent. condi 
a the last part of its 
its place of discovery, wh 
pt of 
shed {ror 


NEW MACHINE COUNTS 
IONS IN ATMOSPHERE 


To At acie ow studying the eff 
leetricity in the air has ov human beings 
(P, S, M., Feb, ‘34, p. 11), a new tool ba 
heen developed by Carnegie Instit 

ports. The instrument, kn 


‘hat fos 
electri 


HANDMADE CANDLES WORK OF ONE MAN 


CaLtep the last of 
the candle makers, 
Jose Herrera. of Los 
Angeles, preserves 


the old art of fash- 
ioning wax candles 
by hand. A rotating 
iron hoopin his work- 
shop supports the 
hanging wicks, down 
which he pours mol- 
ten wax from a hand 
ladle. Each candle is 
revolved by hand 
meanwhile, thus 
spreading the wax 
evenly. Sometimes 
the candles are dec~ 
rated with intricate 
designs of colored 
beeswax, and per- 
fumed with floral 
odors. The largest 
candles Herrera 
‘makes are suspended 
from the roof o 

tiny shop. The big 
ft he makes would 
urn for ten years. 


Mone th 


classrooms will 
Angeles, Calif 
‘of California school 
4 inadequately quake-proof in sur: 

Jed. This precaution is taken 
danger during another earth. 
last March, Stee! be- 
laced in the brick structures to prevent 
from caving in, and walls are being 

ta total estimated cos 

(000,000. Underwriters declare that deaths might 


children 
he remodel 


[New machine used to count electrified particies in a given volume af air quake had occurred during school hours. 
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Dummy Torpedoes Shot in Practice 


1d ame so that the to 
after fring, ‘The costly pieces of mechanism 
roscape, 
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Bat tested the speed of 
Tipe A ben “of tlght 
was Bashed up and down 
The tabe by means ef whie: 
Ing mireras Tm the two 
Kength of the tube and 8 


the 


Mysterious Variation 
in Speed of Light 


OES the apc of light, Jong belived one of the 
things inthe univers, vary after all? Exper 
have jon completed the three-year task of timing aight 

ibeam in a milelong vacuum tube at Pasadena, Calif. are wondering 

iT this can be true, Thousands of the most carefl measurements 
taken with every scientie precaution, do not see, 

Eight years ago the late Prot A. A. Michelson, renowned physi 
cit, Hasbed light Detweea, mirrors on mountain peaks twenty 
miles apart and clocked it at 186,284 miles a second, To obtain a 
tore nearly accurate gure, he directed the construction of a tube 
three feet in dameter‘and a maile Tong at Pasadena, 30 that the 
Speed, of light ‘could he: measured ina vacuum. ATter his death, 
Dr. Francis G, Pease of the Cares 
Institution, and. Fred Pearton, of the 
University’ of Chicago, carried on the | 
task of taking the observations 

"A year ago a8 fist reported in 
magazine (ESM, Det $2, p 36), the 
metairements showed sich morked die 
crepancy with previous reslls as 10 0c- 
Gaston a dstres call to the U.S Coast 
tnd Geodetic Survey, whose surveyors 
peated remesued the length of the 
tube and found no error thee. More 
feceet weotelsight cherrvutoes“eaty 
emphasized the apparent erratic behavior 
forthe Tight beam that the scientists 
sere ntempting to clock On some days 
ifeemed! {0 travel faster than othe 
ty'as much as twelve miles second 
Tis speed seemed to vary with the 3: 
ton ind. alo in a mysterious shorter 
tyele lasting sbout two weeks. Finally 
the scientists ended by taking an average 
Of all the readings, which has jst been 
anounced ss 186271 miles’ a. second. 

That the speed of light varie, as the 
tests soagest; n0t the only" proposed 
Coplznations “Another that reetrrent 
tides i te earth, pot letherto kaon 
to occur, pertodiclly shifted the post 
tion of the recording instruments 
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Breath“ Taking Stunts Lest 


Delicate Instruments Help Pilots Find Factor of 


EN thousand feet above the Pa- 
cific off the southern California 
const, T was flying the large trans- 


port, making ready for the crucial 
test. The two' engineers and 1 wore para- 
chuiies, for 1 was about to stick the heavi- 
ly loaded plane down in a terrific dive, to 

ll nearly nine tons of airplane and lead 

sup to the point. where the skip the- 
coretically would begin to pull apart. 

‘No airplane in commercial service ever 
approaches such a severe stress, but dur- 
‘ng 150 test fligbts T-made recently in 
preparing the first of a new series of 
liners for public use, we tuned it into a 
flying laboratory and subjected it to 
lunique tests unknown a year ago. 

T have flown military airplanes earth- 
ward at 400 miles an hour as T observed 
quivering instruments recording the 
stresses and strains, Except for military 
purposes, airplanes donot. perform these 
terrific maneuvers. Yet for the safety 
of passengers who later will dy in these 
liners of the air, we put the bie planes 
through tests that cannot be applied in 
wind tunnels and which the ships never 
again will be called upon to face. 

‘As I shoved the wheel forward and 
stuck the transport down in the dive an 
engineer sat ready with an ordinary pair 
of weighing scales to measure the force 
T would apply to the wheel at the instant 
‘we hegan to pull out of the dive. 

‘Down we went as T shoved mightily on 


the wheel. Quickly the needle on the air- 
speed meter climbed up to 250 miles an 
6 


‘ele 


hhour. Meyond that speed 
‘we could not go for 1 do 
not possess enough 
strength to hold the con- 
trols against the terrific 


‘of 150 pounds against th 
Wheel to hold the plane 
in the dive. When we had 
dropped 2,000 feet I re 
versed the process and pulled, At the 
same moment my assistant in the cock- 
Dit slipped a spring over the steering post 
And n'a few seconds recorded my pull— 
150 pounds. 

Thus I applied almost instantly a 
‘change of force approximating 300 pounds 
{o pul the transport out of the dive, and 
wwe knew precisely how hard pilots on the 
Bilin mst tue at ther wheels to recor 
ce from a dive at high speeds. 

Nor did we stop with measuring forces 
‘on the controls. Hidden beneath the floor 
boards of the passengers’ cabin at the cen- 
ter of gravity, was 2. small instrument 
containing a floating spring whose 
makes. scragely marks on smoked sass 
uring the pull out. The exira load de- 
flects the spring in this recording acceler- 
cometer. 

‘As I pulled the ship up from its earth- 
ward fight, as the record indicated later, 
it overcame a force equalling three and 
‘one-fourth times the pull of gravity, which 
‘meant that the 17.500 pounds, which it 
‘weighed in normal fight, suddenly jumped 


By 
Epmunpb 
T. 
ALLEN 


Famous 


Tat Pike 


up to nearly 60,000. Vet the plane came 
through the ordeal without foosening 
rivet oF straining the wings. 

Everyune knows that the wings “bend” 
in Varying amounts as a plane rides 
through the air. T heard recently of 4 
slider whose wing tips moved up and 
flown through “an are measuring nearly 
fight feet, yet the craft is considered 
site, safe for yng. Airplane wins do 
trot deflect more than a few inches nor- 
rally, and to measure this deflection by 
‘observation ‘only is impossible, 

or that reason we carried into the ait 


ined. 
‘been marked inches and fractions 
thereof to help our measurements. 

‘We focused the center of the camera 
midway between top and bottom of the 
scales, Making sure the camera was bolted 
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Testine 
Sickie pevice USED in orca 
PAGTOGRAIVING WING BEHECTION 


Wine deruecrion 
AG BRAKE FLAP geDUcES AS'PLANE Is PUT 


‘SPEED WHEN LANDING. THROUGH ITS " 
Paces 


Facctuewonert wtcon03 
‘aaiaTion In apbawENT 
Wevent oF Pane 
‘Chusto sy MOMENTUM a4 


ene in 
Chopin. 
position 


flew only 115 miles an hour. The 
flying laboratory which 1 pitoted 
through these intricate tests cruises 
at 190 miles an hour, Often we 
roared above our (esting grounds 
faster than 200. miles an hour, 
Eighty miles an hour added to the 
sre mar aes 8 
sle year's development. 

Like the modern “automobile, 
these ships must have a high de- 
sree of roadability, Pilots have too 
many duties to perform (0 wear 
themselves out fighting the controls, 
Now we measure not only the ores 

to move the ailerons. rud- 
der, and elevator, as T have de- 
scribed to you, but wealsodetermine 


tighily to the oor, off we 
trent and as the fim rolled 
Dust the lens, T put the ship 
throueh the paces. which 1 
knew would bring added 
strain to the wings, Later we 
iind only’ to" examine indie 
Vidual frames of the film to 
read instantly the deflection. 
tp or down, in inches. Nothing more ac- 
alate cold be devised to mesue dur~ vu 
{ng fight the give of an airplane wing. Be cla se, token 
‘hut the forces developed during vari- ie "way" ncioe 
‘ous maneuvers interest us only litte more eee “eiiuted. At 
tht cont of se Mase te a 
transports. A year ago planes plying the fint't beep he Sit 
air lanes between the Atlantic and Pacific Sew siellers nateese 
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accurately the positions of 
the various controls and 
the resulting attitude of 
the plane, 

In my earlier years of 
flying, T looked on a flight 
as a'single operation. I 
merely tlew the airplane 
from a standing start into 
the air and back down 
to a landing. Now 1 re- 
Alize that the take off, the 
initial ‘climb, ‘the climb 
aU higher altitudes, level 
fight. and landing are sep- 
arate'and highly 
alized undertaki 


[HAVE on my dashboard 
uring tests a remark- 
ablelittle instrument known 
‘asa position indicator. Tis 
three dials record instant- 
ly and accurately the a 
sle made between the ele- 
Vator and the stabilizer, 
the rudder and the fin, and the ailerons 
and the wings 

We must now know, as the passenger 
ships dash through the sky nearly twice 
as fast as did their predecessors, how far 
the pilot must move his wheel to change 
the ship's position in flight, how hard he 
pulls and what happens. 

hese new ships postess stability to a 

high degree, ‘That is, we can put them i 
climb, a dive, a side slip, oF in level ight 
‘and fly them hands off for a long. period 
fof time, By ingenious flaps. attached to 
the control surfaces, 1 may change the 
ship's balance while flying high above the 
arth and can pull it out of that balance 
only by a sturdy tug at the whee! 


we actually can measure a plane's 
stability, which, briefly, means its tend- 
ency to’ return’ to its balanced position, 
whether a dive, climb, or level fight. This 
requires expert paling, 9, hand having 
the touch of a feather and the strength 
of a boxer. The other day I took off in 
the big Douglas transport, the two engines 
Pouring 1.400 horsepower into the three- 
bladed propellers, ready to test the ship 
for diving balance. 

Dive ere does not mea 
of fighting planes, 
through the heavens, but rather a mild 
slide with the nose a few degrecs below 
level flight. After reaching 10,000 feet 1 
set the elevator flap for a. fivesdegree 


in the case 
a screaming drop 


a a 


elide. We were at the mo- 
ment fiying 220 miles an 
hhour and descending 100 
feet a minute, 

‘Thus we were balanced, 
even though diving. But 
hhow well was the ship bal- 
anced? T pushed forward 
fon the wheel, until the air 
speed indicator registered 
240 miles an hour. Having 
Attained this added speed, 
1 eden the corals 
completely, Gradually the 

ine began to return, to 
ts previous gle, oscillat- 
ing back and. forth like 
a heavy pendulum, Our 
speed varied from 240 
miles an hour to 200, as 
it swung slowly up ina 
climb fifty seconds later 
we picked up 250 ai 
dove again; back to 210 
s+» then 225... back 
io 215... 220. And there 
wwe continued our earlier line of light, 


'E EVEN measured the power ex- 

erted by the tiny tap as the 220- 
mile gale flew past its sleek metal sur. 
faces. My arms exerted a push of forty 
ponds aganst the wheal a measured 
yy a scale, to hold the ship in a slightly 
steeper glide at a speed of 230 miles an 
hour! 

From these studies we leamed what is 
Known as the stability characteristics, 
which we can decrease or increase at will 
If a plane is too stable, it may be likened 
to an automobile that’ will run smoothly 
down a country lane, yet_ will not tum 
easily when the (Confisiued on page 112) 


Plan City Airport Above River Thames 


AIRPLANE ELEVATORS 
70 HANGAR 


eck 


LANDING 
seen 


Bunorxe a monster landi 
the River Thames is now 
before olficials of the ci 


with an airport close to its business cen- 
ter. The bridgelike structure, according to 
fone plan put forward. would be hith 
enough to clear the tallest masts of ships 


and would include an upper deck for lan«l- 
ing and a lower deck with hangar space 
for planes. The diagram above shows de- 
tails of the project. 
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Firefly Light in Electric Bulb 


Glowing Minerals 


in New Lamp Remain 
Constantly Cool 


rs INE th 


Brooklyn, N 
Y,, has paved the way for a new 
kind of ee ing for the 
home. So far the new bulb has 
been produced only in. experi: 
mental form, but designs for simi- 
Jar models suitable for household use have 
been worked out and await practical test. 
Only in its shape, and in the fact that 
it may be installed in any home socket 
without change in the wiring, does the 
roposed new type of bulb resemble the 
incandescent lamp now used. Its. light 
does not come from a white-hot filament 
of metal, but from a glowing coat of 
minerals on the inner surface of the bulb, 
which is cool to the touch, The mineral 


Close-up 
Seal tye 
the glow 


Timp. bul dhe 
constantly. 
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coating becomes luminous under the bom- 
bardment of streams of cathode rays. or 
electrons. which are emitted from a sphere 
at the bulb’s center. When the bulb is 
used on lowevoltage household current, a 
filament within the sphere warms it to 
assist in producing these invisible rays. 
‘When it is used for higher voltage, as for 
factory lighting and in advertising signs 
this filament may be dispensed with 
Light of any color, including white, may 


1 obtained, according to the coating 
sientih 1 

Tamp is that it repro: 

light of the firey and 

regarded with envy by 

aboratory’ workers who have tried in 
ain to duplicate it, Experts concede 
hat the best of lamp bulbs now in use 
wasteful and inefficient, They turn 
(of the current they consume into 
heat, which serves no useful purpose 


and may become a positive nuisance, 

Research workers have lately been de- 

veloping lamps of other types, using 
luminous columns of gas, in an effort to 
obtain greater efficiency, but the idea of 

fluorescent minerals that, under an 
ectric bombardment, glow without any 
heat is an entirely new solution of the 
problem, 

The secret of the new lamp, accord 
to Gilbert T. Schmidling, its inventor, is 
its use OfI-new-Auarescent mixture’ of 
exceptional brillianey. Fluorescent ma- 
terials in themselves are by no means 

ew: in fact, about 11,000 compounds 
are known that have the curious property 
of lowing under bombardment by various 
kinds of le rays. Examples are the 
paint used on radium watch dials, the 

xy viewing screens used by surgeons, 
and the screens of cathode ray tubes used 
in television receivers. Testing thousands 
of these materials to study their adapt- 
ability to television screens, Schmidling 
came by chance upon a mixture that 
furnished a, light brilliant enough for 
working and reading. Trials proved it 
could be used in an electric lamp, requir- 
ing only about one sixth as much’ current 
as an ordinary bulb to give the same 
amount of light. 


2» 


cRooKs Use 
MACHINE TO 
FAKE IMPRINT 


‘When the machine, shown 


right, wae conBscated 


Drugs, Food, Watches, and Tickets Made 
by Crooks and Sold Under False Labels 


By Jesse F, Gesvers 


CROSS the counter of a Philadelphia 
drug. store, a customer, who had 
bought a box of aspirin tablets, handed 
a one dollar bill, "The druggist. ex- 

amined the dollar criticaliy, then smiled an 

apology. as he sai 

gant e too careful, But this int counter. 


Nv." snapped the customer, inspecting 
little tin box he had purchased, "but this is 

He was an investigator for the manufacturers, 
who had learned that their product was being 
faked. The containers bore their own name and 
trademark, and their name was stamped oa 
every one of the little tablets, Yet the aspirin 
had not been made by them! 

The investigator, by inconspicuous errors on 
the box, had identified his purchase as one of 
the counterfeits. He demanded to know where 
the druggist had obtained it 

Detectives were working with all possible 
haste to check the fraud before the spurious 
medicine was widely distributed, Through infor- 
mation from druggists, and by trailing salesmen 
of the fake product able to round up 
members of the gang in Philadelphia and New 
York. They raided the gang's factory. and seized 
boxes of the fake medicine in powder form. a 
pillsmaking machine, and neatly’ 2.000.000 little 
tin containers bearing the counterfeited name 
and trademark. 

This episode. with variations, has been re- 
peated over and over throughout the United 
States, during the last few years. Scores of 
‘manufacturers, besides the makers of aspirin 
have been given headaches hy the crooks’ 
‘brazen plots. 

Counterfeiting has grown to be one of the 
‘major criminal industries. The counte 
iz of real money is now far overshadowed 
by the counterfeiting of millions of dollars 
worth of things of every imaginable kind. Not 
only the public purse, but health and sometimes 
even life, are jeopardized. Medicines. foods, 
watches, stocks and bonds, marble statues, 
stamps, razor blades, auto parts, and civars are 
a few of the products that have been faked, 

‘One gang put out $2,000,000 worth of coun- 
terfeit shares in one of the nation’s largest 
corporations. New York police trailed the 
counterfeiters of a popular soft drink, and dis- 
covered a plant ready to produce $1,000,000 
‘worth in one summer. For one championship 
prize fight, some $40,000 worth of counterfeit 
Tickets were sold, 

With tremendous values at stake. modern 
science and mechanical ingenuity are bei 
called upon to check ions of 1 
counterfeiters. Manufacturers are resorting to 
hidden markings, secret codes, and a new paper 
with invisible printing that’ shows up when 
dampened or held to a strong light, Museums 


he 
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Racket 


ine rok from 


protecting 
themselves from deception with 
ultraviolet light, X-rays, and 
many devices of chemistry. and 
hse 

‘nfortunately the role of science 
in this sensational struggle against 
crime, is a dual one. Tt helps the 
cooks as well as the forces trying 
to thwart them, One invention pro 
Vides a distinguishing mark Co pre- 
ent imitation, Another invention 
makes it easy to 

Recently the makers of a long- 
‘used medicine received complaints. 
Some of the medicine was prov- 

effective, and moreover. it 
iscoloring the users’ mouths 
Investigation disclosed that a fake 
produet was beng sod, The als 

almost perfect copies of 
Jong-familiar signature that had always 
been prominent on the genuine 

‘Not many years ago, the printed fac~ 
simile of a signature like that was con- 
sidered a comparatively’ effective safe- 
‘tuard, But by: photo-engraving it is no 
more trouble to reproduce a. signature 
than any ordinary drawing 

For a time, a dever, schenie foiled 
countericitets, Designs of labels and verap- 
pines were prayed in two of mote coors. 

colors had to be printed from in- 
vidual plates; and once they were com- 
ined. the engraver's camera could not 
pick oat one color at a time, Tt was a 
job like unscrambling exes. 

“Then orthochromatic photography was 
developed. It unscrambles colors. ‘The or- 
thochromatic negative, when exposed 
through a color filter, makes it easy to re- 
produce the separate’ plates necessary for 
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don three layers of paper, the center one coleced, 


4. l-coler aration I 2 Bon to 
imate engravers, but it is al 
what the crooks needed, 

Sometimes the photo-engraver may. be 
in collusion with the criminal, but often 
he Af the victim of deception. 

‘A few months ago a. stranger brought 
a New York photo-engraving firm three 
fragments of piece at a 
time. 10 be copied. When the thin ap- 
eared, the engraver discovered they were 
all paris of a certain canned food label, 
which had been cut up almost like a jix- 
saw puzzle! A watch was kept for the 
man who had brought them, but he had 
become suspicious and never returned. 

ae ep ge og 
nullify. the opportunities which photo- 
engraving has given the crooks was de- 
veloped after a spectacular fraud. The 
promoter of a championship prize fight 


FLOODS MARKET 
WITH FAKE GOODS 


Aiscovered, when the preliminaries were 
About to start, that 1,000 spectators had 
01 into the $40 seat section with coun 
Kerfeited tickets, Even if the fakes could 
have been separated from the genuine, it 
‘ras out of the question to put wut 1.000 
men, most of them probably innocent 
urchasers from the crooks. Hurried 

‘thanges. seats in the aisles. and diplomacy 
Were necessary to prevent. that cham- 
Fionship prise fight From being: preceded 
by-a battle royal among 1,000 seatless 
fans who had bought good tick 

‘Afterwards the promoter asked a ticket- 
printing organization to. devise ticket 
more dificult to counterfeit. 

‘The printers considered ‘the tools. at 
the disposal of the crooks, when they 
planned the sew style. Precautions start 
At the mill which makes the cardboard on 
‘which the" (Contivurd on page 11 
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Experts Seek Way to Save 


Plan Light-Tight Vaults and 
Archive Building to Preserve 


By ROBERT 


stone building is nearing completion. 1. forms 
the latest answer of science to the age-old prob 
lem of preserving records. 

Known as the National Archives Building, it will 
house within its five stories and 450,000 square feet 
fof tloor space the precious documents and records of 
the Government. Automatic machines will maintain 
the 4.000,000 cubic feet of air within its walls at a 
constant level of humidity and temperature. 
alkaline sprays will remove atmospheric ac 
tight vaults will cient papers 
deteriorating effect of daylight. Glazed tile and non- 

ing metal 
inate dust. Built according to the recommendations of 
the U. S. Bureau of Standards, it embodies the latest 
ideas in document preservation 


T THE heart of Washington, D. C., a gray lime= 


aR It also represents the newest link in a long chain of 

own abave, Th effort that stretches back to the earliest day’ of civ 
(9, keep. the breath ilization. Men of all ages have grappled with th 
reverved securely betwe n problem of leaving behind records that would endure. 


Cave men left crude drawings of the 
atched on the walls of their 
amazing empire of 2,500 years ago, cut hier: 
ics i stone pillars and’ wemple Walls. Along thi 

plian Pharaohs set their slaves to erect the 
mrramids which formed their tombs and record 
Vaults. According to the Greck historian, Herodotus, 
100,000 men labored for nearly thirty years to build 
the Great Pyramid of Cheops, which, more thin 
5.000 Sears ago, was neaely half a8 tall ay the Empire 
State ‘Building, the highest structure in the world 
today, 

‘In Babylonia and_ Assy kept their recors 
on tablets of clay. They imprinted the characters of 
cuneiform writing in soft material and then baked It 
to the hardness of stone. 

‘A"few months ago, archmologists working among 
the ruins of Erich, uhearthed 1,000 of these tablets 
‘hich have just been translated by Prof, Raymond 
P. Dougherty, of Goucher Collese, Baltimore, Mu. 
He found they represent the office Giles of 3 Baby: 
lonian temple, showing bookkeeping notes and business 
transactions. Some of the clay tablets were found to 
hie the equivalent of moder checks made out for 
Payment to the beater. 

Probably: the most mysterious of all the ancient 
records that archeologists have encountered lies on 
3 onely: dot of land 2.000 miles out in the Pacific 
irom the shore of South America. Easter Island, an 
enigma containing forty-five square miles, is ringed 

‘ore than 600 gigantic statues, each representing 
a human face from thirty to seventy feet high. Sc 
catists estimate these products of artisans of some 
long-forgotten race are From 2.000 to 5,000 years old 
Inscriptions which accompany’ them are in an unknown 
language that still bales the experts. A possible elue 
has just been reported by a, French scientist, He has 
found that the hieroglyphics bear a strong resemblance 
to ancient markings found in the interior of India. 

‘As civilization advanced, new forms of record keep 


erogtyaics, “Te 
Sedge what was 


nent record in 
tures and. aym~ 


Baie carved” os ing appeared. The Greeks, although they, like the 
Mon, fei Egyptians, often wrote on thin shects taken from the 


papyrus plant, set down their laws and public accounts 
‘on tablets of bronze. The Romans recorded important 
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Worlds Vanishing Records 


Alkaline Sprays in National 
Nation’ s Precious Documents 


E. MARTIN 


laws on stone or bronze and less important records on 
papyrus, parchment made of animal. skins, or on 
tablets of wood covered with wax. During the Middle 
‘Ages, monks laboriously copied in longhand_ whole 
libraries of books, using in place of paper, vellum, 

fine parchment obtained from the skin of young a 
tals, The invention of paper, more than 2,000 years 
uo, is reed (0 a Chinese high ical, Test Lun 

Recently, experts of the U, S. Bureau of Stand 
ards toned 0 Pace of paper sncalected ta Chow 
fully a century before Columbus discovered America 
Is fibers came from the inner bark of the mulberry 
tree, combining great strength and softness. More 
than 600 years olf, it was a3 strong az modern paper 
produced by the litest- methods 

With the invention of printing about 1450, a new 
ra of record making besa, lating to the, modern 
igh-speed press and the linotype.. Wood-pulp paper 
And glint presses now make possible the cheap daily 
newspapers and widely distributed books which are & 
vital part of Twentieth Century civilization, 

TBut-as the speed with which written records can 
be set down has increased. the durability of these 
records has diminished. Newspapers yellow and erum- 
bile in’ afew ‘magazines have a life that. is 
‘measured in deeades; books soon succumb to sunlight 
and acids in the ait. Should some blight sweep over 
the world, killing all the civilized races, the printed 
records leit behind would last but a few centuries. 

In Denver, Colo, a project was recently announced 
for placing a thousand books and other papers, which 
would give a history of our civilization, in. airtight 
copper boxes to be stored in scaled. vaults ia which 
they’ would last for’ thousands of years, similar 
project. has been started in Arkansas. by “Coin 
Harvey. the picturesque middle-westerner whose mon 

plan figured in the first Bryan presidential eam- 
paign, Near his home, he has been constructing a 
pyramid in which he plans to place records of our 
times for future generations 

"Thousands of years hence. what would archeolo- 
sts find in exploring America? What records of our 
vilization would remain the longest? 

“That question was brought. up last year at a meet 
ing of scientists in London, England. In 5.000 years, 
they’ concluded, our steel ‘and concrete skyscrapers 
would have crumbled into dist; our libraries would 
Ihave disappeared; our machines would have i 
tegrated and become part of the soil. The best 
to our civilization which archeologists of a remote 
future would have, one expert maintained, would be 
the coins Which are deposited in comer or foundation 
stones. of pul 

Undoubsedl 
which will endure longest of all is the carving being 
done on the face of Stone Mountain in Georgia and 
fn the Black Hills in South Dakota. It is estimated 
that the gigantic faces of Washington. Jeferson, 

oln, and Theodore Roosevelt, being cut into t 
aranite of the Black Hills under the direction of the 
‘American sculptor. Gutzon Borslum, will last for 
more than $00000 yeas. ' 

jowever, the problem which is most concerning 
tits dn connection with records is not their prev 
tion for archeologists ( e 11 
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BUILDS HIS OWN MICRO-MOVIE OUTFIT 


‘This homemade micr 
throw tiving mowing Bet 


RADIATOR REFLECTOR 
DISTRIBUTES HEAT 


Mone heat from your radiators, without 


increased fuel cost, is said to be peovid 

hy heat bouncers ‘onthe 

vet, When these sheeis of highly-pol 

1¢d aluminum are slipped into place. ane 

ehind itch heat that 
otherwise 
wall, and 
Aectors. a 


no special mou 


‘Aluminum reflector throws heat into the room 


Wrru his homemade micro-vivarium, 
‘wuilt from plans published in this mag- 
azine (P. S. M., Sept.. “33. p. 42), one 
‘of our readers throws movies of living, 
‘microscopic water creatures on a screen 
to entertain his family and friends, His 
expenses for parts unavailable at home, 
including a section of angle iron to pro- 
vide a rigid lens mount of his own de- 
sign. totaled Jess than half a dollar. An 
‘ld microscope objective and two mag- 
nifying glasses make up the lens system. 
and a household heater coil furnishes 
electrical resistance for the are lamp, 


coat of lene than Sty cams, {9 wed 10 


SUNSHINE FROM ORIENT 
MAY LIGHT OUR NIGHT 


Purrxc sunlight around the 
the Orient 10 illuminate 
homes at night is a possibility: predicted 
hy Dr. Alexander Silverman, University 
Pittsburgh chemist, i a cheap way can be 
found to manufacture fused quartz from 
beach sand. Rods of this. glasslike sub- 
stance, because of their curious powers of 
internal reflection, can conduct light arourid 
comers. The photograph above shows the 
largest block of fused quartz yet produced, 


U. S. OFFICIAL HAS MANY HOBBIES 


Honovist extraordinary is Dr. Ed- 
ward Grant Dester, chief of one of 
the divisions of the Veterans’ Bureaut 
at Washington. D. C., whose home 
near the White House serves him as 3 
‘workshop for his varied off-hour pas- 
time. One of his creations is a home- 
made refracting telescope. fashioned 
from a disearded microscope and a 
cardboard mailing tube; another, 2 
collection of forty walking sticks that 
hhe has carved by hand from rare wood. 
He holds a patent of his ova original 
Process of forming a silver-mounted 
‘cup and saucer from a coconut. Trans- 
forming an ordinary match, by whit- 


ting. imo a fantastically intricare 
Diece of woodwork provides him with 
‘one of his favorite diversions, A one- | 
Piece chain of eleven Hinks, carved — | 
from a single match stick, took bin 
‘only eleven minutes to complete. His | 
collection includes match-stick models | 
of pliers. dividers. tongs, and hinged 
rules, One of his masterpieces is an 
accurate movlel of a piston so small 
that its working parts are practically 
invisible, Held in one hand, the fraeil 
piston may he slid hack’ and forth 
‘within the wooden mateh that repre- 
sents the cylinder, Remodeled dissect- 
ing knives are his tools, 
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TRAVELING LABORATORY HELPS 
FIGHT SILKWORM PESTS 


Lire competition troubles M, Paillot, French horticultur- 
ist and silkworm expert, in his specialized profession, for he 
is the owner of what is, perhaps, the only’ traveling silkworm 
laboratory in Europe. "Each year he tours the silk-growing 


sections of France in his elaborately fitted automobile work- 
Shop, pausing wherever disease attacks the worms oF plants 
to make tests and trace the source of the scourge, Built-in 
aeipment, of am annually compl dein, nabs the re: 
Scarch expert to perform extensive chemical experiments an 

microscopic exartnalione, His services are sald to have saved 
fortunes for the growers in the silk-producing districts, 


STATUES OF EXTINCT MONSTERS 
‘TO BE ERECTED IN CITY PARK 


Lire-size reproductions of the brontosaurus, or thunder lizard, 
and fourteen other monsters of prehistoric ages, s00n 10 be 
erected ina park at San Diego, Calif. will give visitors 3 star- 
ting glimpse’ of these extinct creatures. The first of the scale 
models, depicting the brontosaurus in action, has just been com- 
pleted’ "by Fred’ W, Temple, display engineer. Its full-size 
counterpart will be of reinforced. concrete, and will measure 
forty feet in height and between seventy and 100 feet in length. 


START RESEARCH TO END SKIDDING 


Barris government scientists have 
established a laboratory. for research on 
skidding. In one of their tests, a minia~ 
ture automobile chassis with one set of its 
‘wheels locked is catapulted along a model 


‘Above, chassis of model ear and, sight, 
‘otor pele used intests to end skidding 
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road, while a chart records the extent of 
its skid. A, motor ete sidecar, with 3 
linged wheel, is used in a corresponding 
test. The wheel is locked while the ma- 
chine is moving. and an automatic recorder 
registers what happens. The experimenters 
hhope to develop anti-skid road surfaces. 


FASTEST TOP HITS 
1,390 MILE SPEED 


Wattautse so rapidly that its outer 
walls travel at the amazing rate of 
390 miles an hour, the fastest top in 
‘world was exhibited in New York 
iy the other day by: its designer, 
Beans. of the University 

Jets of hydrogen gas im= 
its fluted under surface, 
ed rotor of 


pinge por 
Supporting the pea-sized 
toughened steel and spinning it at ter- 


fific speed. Its use in the laboratory 
for tearing apart biological specimens, 
and for measuring the speed of light, 
is proposed. The picture above shows 
the top resting on a finger tip, 


3s 


New Sub’s Hull Plates Biggest Ever Used 


Now undergoing its first sea trials, Uncle Sam's newest sub- 
marine, the 260-foot Cachalot, represents a new departure in 
submersible construction. Her hull plates, largest ever used for 
this purpose, measured about fourteen by twenty-four feet and 


were shipped in special cars to the Portsmouth, N. H., navy. 
yard. Here they were formed in rings, like the ‘one shown. in 
the illustration, and the seams were joined by welding, making 
the Cacholot the first welded under-water craft, This method 
decreased the weight of the hull and pro- 

vided more room for officers, crew, and 

‘equipment. Naval experts declare’ that 

the use of the oversize plates and welding 

will reduce the cost and speed up the 

construction of submarines. 


‘Aveve, setion of new aubmsaring’s hull ducing eoostruetion. Right, che wu In wen test 


DOUBLE HOBBYHORSE RUNS IN CIRCLE 


Drstoxen on a new me- 
chanical principle, a mer- 


— ry- go-round hobbyhorse 
za i) Hos Jus Been introdced 
as 


to provide fon and exer- 

‘ee for two children a 

‘once. Sitting facing each 
other “astride. their 
make-believe sted, 
the youn rts by 
[uth an ake the PLASTIC METAL FINISH 
device ‘describes USErvi as a metal finish and ax 9 rust 
completecircle. Each preventive, a plastic material suitable for 
hore advances eating such ‘objects as. metal hatchet 
few inches as the handles and gun barrels has been intro- 
wheels mounted up- duced. The preparation is applied with a 
‘on it come in con- knife and when dry is sanded and rubbed 
tact with the ground 10 a glossy finish. It then feels like wood 
forcing it ahead, and fooks tke meta 


CITY ENDANGERED 
BY BURIED LAKE 


Warwick, England, may be in 

danger of sinking into the ground 2 ie 
Sind. disappearing: Since one of the —— 
municipal’ tennis courts suddenly 

roped into a mysterious body of 

Subterranean water the aldermen 

and citizens" of | Warwick are 

alarmed at the possible fate of their 

city. Investigation revealed a bur- 

ied iake, formed by an underground 

river that runs the entire length of 

the town, The illustration at right 

shows laborers engaged in pumping 

fut the water from beneath the 

lost tennis court as a first step in 

the necessary protective measures. 
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GIGANTIC RADIO STATION HAS ] 
500,000-WATT POWER 


completion as this issue went to press, the world's 
most powerful radio transmitter will soon be heard by fans 
listening i on the 700-kilocycle channel between one and six 
AM, Eater Standard Time. Permission has been granted 
y to install the set and conduct 

tal broadcasts with its full 500,000-watt power, which 

that of any commercial broad- 

casting station in the country. Its normal 
Service range will be 2,300 miles, and un- 
er favorable conditions it is expected that 
listeners anywhere on the globe will be able 
to pick it up. A. million gallons of water 
a day will cool the tubes of the mammoth 
ter, The largest audio transformer 


1. weighing” 100.000 pounds, isa 
pai equipment. The trials will test 
the theory of its builder, Powel Crosley 

that such mighty power can be hurled into 
the ether without interfering with local 
stations. and that it will successfully override 
all static in carrying clear programs (o listen- 
fers far outside local broadcasting areas 


NEW VACUUM TUBE FOR 
ATOM SMASHING TESTS 


Forrowrxc successful trials of their 
new 


b00-volt tenerator ina diigble 
at Round Hil, Mass.” (PSA, 
Feb. '34, p. 19), scientists of the Mass: 
achisetts Institute of Technology have 
ibeen casting about for_x suitable tool ti 
ss in apg is terre power to atm 
smashing” Now that tool appears to have 
‘been found ia a new type of vacuum tule 
producing an unusual abundance of high: 
Slocty" protons, postively-changed 
hydrogen ‘nucle, "for. bombarding atoms 
‘The new atom gun, shown above, pro 
dhuces an clectic arc between, electrodes 
fperating in hydrogen gas. The attempt 
{o shoot the atom fo pieces willbe made 
fn the belie that, in this way, the enor. 
mous amount of” energy, thought. (0. be 
Store inthe alo a he rls. The 
Answer (o many’ of nature's baling secrets pe 
‘might thus be discovered. hed dorng taal teste 


CAR’S TELESCOPING BODY PULLS OUT, MAKING ROOM FOR BED 


‘To ENAMLE it to serve as a homeo» 
wheels, a motor car, introduced! by 
British inventor, is provided with 
telescoping body. When a roads 

is made for the night, the rear s 
drawn out as shown in the 
illustration. The seats of 
the car thereupon collapse 
automatically. mal 
comfortable bed, Working 
semoothy-on rollers the 
telescoping portion of t 
body i easly handled by 
fone person. When it is 
closed, the car is of con- 
ventional appearance. Los. 
gage space at the rear 
accommodates all the sup- 
plies required for an ordi- 
nary motor tour. 
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Above, machine wed 
irtein 


QUAKE-PROOF BUILDING 
‘TO SWING ON CHAINS 


Haxotso an entire building on chains 
hooked to supporting columns, to guard it 
from earthquakes, is the unconventional 
idea proposed by a Los. Angeles, Calif 

inventor, In his plan. the steel skeleton 
of a building would be provided with 
projecting members at_ its base, which 
would be devoid of the, usual massive 
foundation. Instead, chains attached to 


‘Such a struc- 
= sntor maintains, would not be 
subjected to destructive forces during an 
earthquake, since it would swing freely 
like a pendulum at every shock and woul! 
thus yield to the earth movement instead 
of resisting it. If desired, the whole sup- 
pting srstern of piers aid hans could 
e placed underground. 


38 


Checkerboard Stairs Test Floor 


Because of numerous inquiries from architects and builders, ex- 
perts of the U. S. Bureau of Standards recently set out to build a 
{esting machine that would reveal bow well different types of stone 
flooring would withstand wear. They produced a device in which a 
test block of stone is abraded by a grinding wheel that, for a given 
time, simulates the action of scuffing shoes. After that its loss in 
weight is determined. To check the machine's reliability, similar 
blocks of stone were installed checkerboard-fashion on the treads of 
a staircase that was in constant use. There they were exposed to 
natural wear for six weeks. After this practical trial, the ex- 
petimenters remodeled their machine and made new tess, 


SMALL ELECTRIC MACHINE GAGES 
POWER OF WAVES 


Heer rocks and other objects moved 
by ocean waves testify to their devas- 
tating power, but it remained for gover 

‘ment engineers to find a more exact way 
of estimating their force. To learn the 
amount of bufieting to which piers are 
subjected, the engineers suspend a set of 
diaphragms in the path of the waves, 
‘The force of each wave is registered elec- 
{tically in the oscillograph pictured above 


BLACK X MARKS SCENE 
OF FATAL CAR CRASH 


Seexixe a way to reduce auto acci- 
i of Police N, Matlock, of 
. has put an original plan 
into effect. Each time a fatal accident 
‘occurs, the exact spot is marked with a 
black “X” on a white background, en- 
circled by a red ring. The marks warn 
motorists against reckless driving. 
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LIGHT THROWN ON ROAD 
TO SIGNAL CAR’S TURN 


‘A ynexert inventor has come to the 
aid of, motorists traveling after dark by 
ignal based on the pri 

lantern, Thus it projects 
in illuminated letters, upon the 
pavement behind the vehicle. In this way 
the intention of the driver is unmistak- 
ably signaled to any following car and. it 
i said, no misunderstanding is possible. 
‘The illustration above shows the appear- 
ance of the new signal as it displays the 
French word “doubles,” indicating a turn, 


LONG-RANGE FORECAST 
GIVES 1948 WEATHER 


Fist tentative long-range predictions 
of the weather, including a 1939-1948 dry 
spell for central Nebraska, have just been 
made by Dr. Charles G. Abbot of the 
Smithsonian “Institution, following his 
recent discovery that the weather repeats 
itself every twenty-three years, At right, 
hhe shows how recent Bismarck, N. D. 
weather bore out his predictions. 


OUTDOOR MAP OF WORLD 
TEACHES GEOGRAPHY 


Pvrrts at a boys’ school in Hunting- 
donshire, England, learn about the earth's 
appearance with the aid of a stone map 
laid out by the headmaster in a conven- 
ent vacant Jot, Built to scale, the map 
measures twenty-four by thirty-six feet, 
A tin can, suspended overhead on strings, 
represents the sun and demonstrates its 
apparent daily journey around the earth, 
It also shows, the varying angle of the 
sun's rays with the changing seasons. 
Thus members of the class acquire an 
-a of the position of the continents, 


AIR PUMP RAISES PNEUMATIC TENT 


You pump up, ine 
stead of set Up, a 
pneumatic tent "re 
ently displayed in 
London, England. In 
place: of the custom 
nny center ple and 
uy ropes, the shelter 
fi a framework of 
airstight cloth tubes 
that ean be blown up 
with an ordinary” au 
omobile pump ‘when 
the camping site 

reached. When it is 
‘rected, the tent is six 
feet high ond. seven 
feet square. Deflated, 
it fits ina valise, 


NEW STEAM LOCOMOTIVE IS FULLY STREAMLINED 


Krevrse pace with the development of 
streamlined gasoline and Diesel-powered 
rail vehicles, a leading American locomo- 
tive works announces that it is now ready 
to supply steam locomotives with the 


same speedy lines. The engines will be 
capable of iwormile-minute speed or 
‘mor ‘One of the radical de- 
Signs, shown below, completely encases 
the locomotive in metal sheeting to cut 


swind resistance, A compact smoke deflec- 
tor serves the same purpose as the large 
side shields used on European engi 
andthe cowl atop the boiler encloses 
sandbox, dome, bell, and whistle, 
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Saturn’s Rings 


AND THE 


Canals of Mars 


> sith 


By 
GAYLORD JOHNSON 


VER since the great Dutch astron. 
‘omer, Christian Huygens, discov 
ered ‘in 1656 that the planet 


Saturn js surrounded by flat rings, 
these unique objects have excited won- 
der and curiosity, No other planet has 
them; how were they caused 

‘After the telescope had revealed the 
nine moons of Saturn, some astronomers 
Suggested that the ings were another 

in process of formation, — This 

however, has proved to be the exact op- 
posite of the truth. The rings are now 
known to be the smashed-up debris of a 
former satelite 

But what titanic power was equal 
cracking up and pulverizing a moon that 
must have been even larger than our 
earth when the catastrophe occurred. 

‘The answer given by modem science is 
simple: The attraction Saturn exerted up- 
‘on Its moons throughout millions of years 
gradually’ slowed down their revalutio 
fand drew them nearer and nearer to the 
planet. Eventually a point was reached 
by the nearest moon at which its parti 
cles were being pulled in contrary direc 
tions by the masses of matter on opp 
site sides of the enormously larger bod 
of Satur, 

‘When the moon could no longer res 


MOON BROKEN BY 
s.OPPOSING FORCES 


PIECES OF MOON 
RE-BROKEN BY 
ATTRACTION 


FRAGMENTS 
WOERED AND 


SHATTERED MOON 
BECAME A RING 
‘contending forcet crushed to powdsr, an 


these strains, it broke into several parts 
—and later, as the parts approached the 
planet stil closer, they were split again 
und again, In. this way, the contrary 
gravitational pulls of Saturn pulverized 
its nearest moon and converted it into a 
whirling ring of dust, 
The point of near approach at_which 
a moon begins to be in danger of being 
ulled apart by its parent planet was 
calculated mathematically by the scientist 
the, and is now known as Roche's 


This circle of danger is at, about two 
and a half times the planet's diameter 
away from its surface, Accordingly 
when our earth's moon has been drawn 
within this distance, that is about 20,000 
miles from the earth, it will be broken 
up and form a ring around the earth, Of 
curse the time at which this will occur 
is almost infinitely remote 

Astronomers say that the moon, Mimas, 
which is now nearest to Saturn, is. al: 
ready dangerously near to Roche's limit 
Therefore in a few million of years, it 
may be torn to pieces and form another 
ring around Saturn, 

The process by which a planet pulls 
its moons apart at Roche's limit can be 
illustrated by a simple experiment with 
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‘The upper af the two figures, lft above, was 
Sehiapareil 


horseshoe magnet, a pinch of iron fil 
ings, and a bit of sthooth, thin paper. 

Tn this experiment the field of fo 
around the poles of the magnet represents 
the gravitational attraction of the planet, 

Place two tiny round piles of iron file 


ings on a slip of paper, about half an 
inch apart, Each pile should be a mere 
pinhead in size, 


Then rest the paper on the poles of 

the magnet and move the first dot of 
iron filings slowly toward the magnet. 
In a moment the pile will be pulled 
apart toward both poles of the magnet 
and will form a thin line of filings. As 
you move the second dot of iron filings 
toward the magnets fed, it will be split 
in the same way 

‘The planet Mars has provoked more 
discussion than any other of our neigh- 
bors in space, and this interest has cen- 
tered largely Upon its so-called canal, 

‘These long, straight markings were dis- 

by. the Italian astr 
omer Schiaparelli. “The American scien- 
tist, Lowell gave! many years to their 
study. Lowell declared the canals to be 
vast irrigation ditches, dug by Martian 
engineers to distribute the scanty water 
supply of their planet. 

Astronomers of today are not so sure 
of this. Many of them now believe that 
the canals of Mars are not only not 
ation ditches but are merely optical 
sions and do not actually exist 

experiment easily: performed wil 
ssive you a part of the evidence upon 
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How 
Imagination 
May Have 

Put 

Ditches 
on Planet 


Im clecle le 4 typewris 
‘onalating of 


imple way to 
‘measure the sun's diameter 
vwith a pocket rule. The experi« 
ment should be performed about 
9AM. of 3 P.M. Make a pin- 
hhole in the window shade at 
about your own height. Draw 
it down so the ray of sunlight com- 
ing through this tiny hole will throw 
an oval on the floor. Set up a shect 
‘of white paper so it is exactly at 
right angles to the ray of light. Make 
parallel marks on the paper. in- 
side the bright circle. Move’ the 
chair toward the window until the 
disk exactly fits between the marks. 
Measure the distance between the 
marks with a rule reading to sixty 
fourths of an inch, Measure exactly 


which these scientists base their con- 
clusion that there are no canals. 

Put a sheet of white paper in your 
typewriter and cover it with letters writ- 
ten haphazard, the lines being single- 
spaced. Then from the typewritten 
sheet, cut a circle about seven inches in 
diaméter. Mount this on a black square 
and add a white polar cap. Also indicate 
roughly, with black ink and a water-color 
brush, 8 few of the principle Martian 
seas and lakes. 

‘You now have 3 crude model of Mars, 
as viewed through a telescope, which will 
tenable you to see some of the canals, 

To do this, setup your typewritte 
map of Mars, half close your eyes, an 
back slowly away from it, When’ your 
vision of the individual letters. becomes 
indistinet, stop and stare fixedly at the 
disk of your planet Tn a few seconds you 
will see straight dark lines begin to shoot 
across the type matter from the round 
Jakes to the points and projections of the 
big sea. ‘These lines will come and go 
and vary in distinctness, but they will 
strongly suggest the canals drawn by 
Schiaparelli, Lowell, and other astron- 
fomers who thought th . 

‘According 10 the theory 
saining acceptance, the 


by the astronomer’s eye, which connects 
together into lines the’ details of the 
Martian surface which are too indistinct 


to see separately, just as your eye does 
with the individual typewritten letters. 
At this point some one may say, "But 
the canals have been photographed! 
Doesn't that prove their existence?” The 


nswer is “No,” for the lines appear just 
as distinctly (Continued on page i08) 


the distance from the pinhole to the 
center of the disk. ‘The distance of 
the sun from the earth is 93,000,000 
miles, If the second distance is 10 
inches, and the first is 1,175 
‘you get this proportion, 128.4 
93,000,000' : X. 
comes out. $71,000 
miles, which is only: slightly larger 
than ‘the true diameter of the sun 
as determined by astronomers who 
use much more refined methods, 


a 


IF YOU HERE 


‘ould it'on the edge oft halle and no be cut 


Knee High toa FLY 


men 


‘AN'S principal fear, oddly 
‘enough, is caused by the thing 
that makes most of his en- 
neering feats posble—the 


1. In other words 


Paychologsts tay the fears the one 
thing ac oes oat hae to lean A 
very young. baby wil ery th tcror_it 
allowed to fall backward upon its pillows. 

But an ant, or any other insect, never 
reeds 1 sien the ects of gravitation 
Hf you could be peduced to le, you 
also would be freed from this terror. 
Because of the great reduction of jour 
Arley and the uch amaler decrease 
the surface area of it body, the air 
resistance would buoy you up. If you 
tre Tal the pf the Ege 
Site building, you would beso well 
ported by a cushion of ai that you would 
FESR IRS frend malajared. Dis yer 
Hight weigh, you could sit upon the ede 
Sita raxrakarp talle iaae ‘idee 
Being ct 

‘Alto your weight would enable you to 
se t mpery wtb for exercise fa cine 
fog. vin could p up i ike rope Lae, 
tga bend ove hae loag stables fot 


you would weigh no more than’ the 
‘spider. 


Due to the difference in specific 
you could stand upon a drop of 
iver without sinking into it 


All of these things are caused by the 
operation of a law of matter that was 
first fully explained by the great Italia 
scientist, Galileo, Here is the gist of 

the weight varies as the cube of 1 
length, and the surface varies as the 
square of the length. 

Put in plain English, this means that 
if you divide a two-inch cube of marble 
by three saw cuts, so that you have eight 

inch cubes, each of the smaller cubes 
will have one fourth th 
surface area of the large 
fone, but only one eighth 
of the volume. or weight 

Tf one of the one-inch 
cubes is similarly divided 
into one-half inch cubes, 
each of these will have 
‘one sixteenth of the sur- 
face area of the two- 
inch cube, but, only one 
sixty fourth ofits weight 

Continued division 
would eventually reduce 
the marble toa. fine 
powder that would Host 
fn the air. (P. S. M. 
April, “31, p. 60.) 

If you are a man five 
feet, six inches tall and 
weigh 150 pounds. 
duction to a one-cigh 


Wind would be a real terror to am insect 
Mightene breece ugh Blow him sway apt does the leaves 


» FREDERIC BARRETT 


inch height would mean that yo 
weigh only a little over half 4 
about 1/800 of an ounce avoirdupo 

This weight, compared to your surface 
area, would mean that, although you 
‘would have no fear of falling, you would 
become panic stricken at the’ ihought of 
wind. You would be blown off your feet 
by even a moderately strong breeze, 

You would be so light that, if your 
body were oiled, you could float on the 
surface of water without breaking through 
its film, asa fine needle can be made to do, 

But the great decrease in your relative 
weight would give your muscular strength 
far’ greater powers. You could jump 

‘our own height, “Yi 


ighth-inch man, the insect 
which you carelessly step on! now would 


ued man as the 
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become a real terror to you. A bee or 


mosauio, would be as dingerous 3s "2 |S raped Would Have No Terror for a Man 
SOE ce co Ginsslte Gates the Size of an Insect—He Could Jump Several 


the world you would live in as_am ant- pase z zs * 
high man would have todo. with water Times Own Height and Sit on the Edge of 
Ifyou stood at the edge of a tiny’ pool aa 9 “ 

the’ water would “curve downhill: away a Sharp Knife with No Danger of Being Cut 
from’ you, due to the rise of the liquid 

through surface tension, on the 

the. container 

Tf you went in for a swim, you would 
have to take care not to be’ pulled viow 
Tently toward the sides of the. swimming 
pool, asa floating matchstick Is in a cup 
atv water 1 another swimmer were in 
the pool with you, approaching him too 
closely. would Fesult'in the two of YOu 
being drawn suddenly together. 

If you entered the pool with a lump 
of camphor held behind your back, vou 
‘would be propelled through the water Ii 
motor boats due to the lessening of the 
surface tension of the vater behind you. 
‘To sce this effect, attach a little piece of 
campliog 0 the fear of & half-inch 
paper oat 
PX op of water spilled upon the or 
woul curve ‘up in front of you kne 
high. If you stepped into it. the surf 
tension would draw the water up your 
body above your waist, and when you 
tried to walk out you would not find it 
easy. ‘The surface-ilm of ‘water would 
hold you as if it were sticky 

‘On’ the whole, life in the 
putian world would have fully. 3s 
many’ disadvantages as. advant 
and you might be more than. w 
to resume your normal size. This 
spite of the fact that ice on the side- 
Walk is now a real danger to You, 


iiss ee 


~w 
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TOGGLE-JOINT CUTTER 
EASILY CUTS TREE LIMB 


hy’ the Civilian € 


USE ONE-OUNCE DEVICE 
IN TESTING AIRPLANES 


Wercrxe less than an ounce, a tiny 
testing instrument has been developed to 
‘measure pulling, pushing, and twisting 
strains in aircraft parts. Used during their 
manufacture to insure safe design, it 
records just how much each one Wi 

under varying loads by writing 
autograph on a moving steel str 
strips are read by means of a microscope 
‘or photomicrograph. Other applications 
for the new instrument are foreseen in 
testing the members of skyscrapers and 
bridges, the framework and plating of 
‘ocean liners, and all types of machinery 


yield 


“ 


GIANT WEIGHING MACHINE 
SHOWS CHANGES IN MAN 


Usixc a giant weighing machine to sup- 
port a couch on which a subject is lying, 
Psychologists of Northwestern University 
are studying the change in an individual's 
‘weight from minute to minute, as well as 
his varying pulse rate and other factors 
that affect his working efficiency. In one 
series of tests, the scientists obtained defi- 
nite figures to refute the superstition that 
the position of sun, moon, or planets in 
the sky has the slightest influence upon 
human activity, The changes they say, 
are due to man’s environment, 


FOOD FOR WILD ANIMALS 
SENT BY CABLE RAILWAY 


neat 


Bal 
‘ath the aerial car, as shown abov 
itched to the mountain tops to serve 
fs Torage fr the woodland animals which 
‘were facing famine as the result of the 
‘unusually severe winter. Government of- 
ficials superintended the loading of the 
fodder and its distribution in haunts fre- 
quented by the animals. 


Ae tate 
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At right, tower: 


ular hotels” OF 
‘this are the 


MACHINE PUTS NATION'S 
GREAT SEAL ON PAPERS 
Parstoesttat, proclamations and other 


state documents of high importance ars 
made effective by affixing the Great Sea 


tle-known and interesting formality his 
en increasing service. To aft the sea, 
‘a paper wafer is first pasted gn the docu- 
ment, beside the signatures of the Pre: 
dent and the Secretary of State. 
paper is then slipped between two matched 
dies on the machine, Twirling a weighted 
handle forces the thrce-inch dies together, 
‘impressing the design of the seal. 
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TOWERLIKE HOTEL 
HAS NO TWO ROOMS 
ON SAME LEVEL 


ToweRnxe above the surround 
ingg country like a lighthouse, one 
vi the strangest of hotels has just 
hyeen opened at Sestrieres, in’ the 
Italian Alps. Not only does its 
4 tower contain no stairs, but 
‘no to rooms are on the same level, 
At the center of the structure, an 
»pen well extends from top to bot- 
‘om, and accommodations for guests 
vse provided in rooms surrounding 
{his well, ‘To give access 10 the 
Fooms, a continuous spiral ramp 
encircles the central well, ‘This 
ntly sloping walk makes fifteen 
volutions in the course of its 
at, and the entrances to fifteen 
ons’ open off from it during each 
complete tum. Its winding form 
fives ita striking aspect when 
viewed from one of the upper 
levels, as shown in the illustration, 
For the use of guests who are less 
energetically dis- 
posed, two elevators 
are ‘also provided. 
‘The flat roof of the 
base of the structure 
two stories above the 
wecovered land= 
scape, server as a 
promenade and pro- 
Vides room for many. 
‘outdoor games, 


KILL TREE PESTS FROM HIGH PLATFORM 


Wactxo war on insect pests, from an 
overhead point of vantage, is made pos- 
sible for orchard owners by an insecticide 

lish invention. Drawn by a 
arries two tanks of the liquid 
poison ‘and supports an elevated platform 


where the sprayers work, Two men it 
the crow’s nest of the apparatus apply 
the insecticide to the tops and the sides 
of the, fruit tree with, the aid of thee 
Spray nozzles, thus reaching parts of the 
foliage inaccessible from the ground, 


From the vantage point of the high platform, whi 
ate able to spray the tops of tees with, Tosectiide: Ia 


+ 


seats on = tactor-deawn truck, workmen 
thee fort to KUL the pests 


# 


© pro: 
wn amusement device perfetied 
or of Schulenberg, Tex. ‘The 
feats himaelf in a miniature 
he weight of which i then reduced 
vo aero by an electrically operate 
Counterbalance. When the plane's electric 
motor is stared, i taxes around 3 sup 
pong pole and takes off realistically 
Living of zooming at any height from one 
to twentysive feet from the ground in 
response to. touch of the ploc'scontrals, 
When the power is throtled down or cut 


al the plane kes to act nding 
on the 


provided to hold the plane 
nil when empty 


LIQUID FILTERS YIELD 
LIGHT OF PURE COLOR 


‘Mrx1xo benzol and carbon bisulphide, 
nd adding tiny particles of broken glass, 
Smithsonian Institution scientists have 
obtained light of pure colors. Its effect 
on plant growth is being studied. When 
the vessel holding the mixture is placed 
before a lamp, light of any color is trans- 
mitted by varying the temperature or the 
proportions of the liquids until they. and 
the glass particles, have the same refrac- 
tive power for the desired color. Light 
of unwanted colors is scattered by re- 
fraction. This method is declared supe- 
rior to the use of colored screens. 
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PLANE, HITCHED TO POLE, 
FLIES LIKE REAL THING 


WORDS ON SCREEN HELP RADIO ACTORS 


Rao dramas arenow being made more scripts were used. In lion 10 this 
lifelike by projecting the players’ the stage manager can give directions and 
Upon a lege screen in the broadcasting suggestions to the performers, while the 
studio during the performance. Reading broadcast is going on, by writing his ideas 
theit parts from the enlarged script, the in marginal notations. The photograph 

tors are able to play them more realis- shows a try-out of the innovation at 
ally than they could if individual manu- Frankfort-on-the-Main, Germany. 
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Suventse the mir- 
rors of astronomical 
telescopes may be- 
come a thing of the 
pastas the result of 
Successful experiments 
in_giving these 
rors a coat of alumi- 
‘hum instead of silver. 
The aluminum face, 
virtually non-tarnish- 
Jing, has the ational 
advantage of reflect- 
jing ultra-violet 
weit reat fii 
Is applied by heating 
slumiour t0 vapor ia 
a vacuum, the -con- 
densing vapor form- 
ing the metallic coat- 
ing. Inthe accom 
panying photograph 
The” new process is 
shown being used to 
coat the thiny-sin- 
ARMORED CAR STOPS ——ieclt mirror of the 

AND HOLDS BULLETS — EK. Observatory in 

Pnovinen with ballet-catching walls, an est mirror thus treated 
armored ear of ew type protects y= to date. The mirar 
standers from the hazard of ricocheting itself is seen in the 
inllets in the event that it i fred upon, foreground, mounted 
Its three-layer wall has an exterior shell on a track for con- 
of aluminum, a sandwichlike filling of venient handling, 
insulating material, and an inner barrier while behind it is the 
of steltrooe plat tat i imperious 69 vacuum cham with 
projectiles When a bullet penetrates the the aid. of which th 
Duter shell it rebounds from the armor — aluminum finish is de 
And is trapped in the insulating material. posited on the glass 


NEW ANTI-AIRCRAFT TRUCK 


‘To GUARD ground troops against close-range strafing by 
enemy attack planes, a specdy new U. S. Army antiairr 
truck, tried out successfully at Fort Bliss, Texas, may be 
Fushed to any part of the defense line at a moment’s notice 
Its three machine guns are mounted so that they can be 
swung in unison to any angle, filling the air with a barrage 
in which no low-flying aircraft could survive. Oversize 
balloon tires enable the truck to make fast time over rough 
country, while its short wheelbase permits it to turn and 
‘maneuver with unusual ease. 
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USE ALUMINUM ON TELESCOPE MIRRORS 


‘Apptying aluminum cont to Li 
‘The apparatus med tn the process fei 


TINIEST TRACTOR TURNS 
IN SIX-FOOT SPACE 


Caranue of twisting with case around 
as ae tuning in med ars 2 

tractor, perfected by. an Ttalian 
agricultural scientist, ts called the small: 
St in the ‘world, "Its pivoted. tractor 
tread enables the machine to tur come 
Pletely around within a yard anda half 
OF space, as illustrated above, A quart of 
gasoline is declared sufficient to drive the 
bne-eylinder, five horsepower motor dure 
ing two hours’ work, 


” 


Microscope Adventures 


MorTON C. WALLING Tells How You Can Have Many 


RE is a mystery you may 
be able to solve: While on 
4 trip through a world of 
microscopic wonders. the 


fish bowl, a group of amateur microscop- 
ists came upon Pete, Pete is, of was. 3 
baby tropical fish, a red moon about three- 
cighths of an inch long. He had a name 
hecause he was the solitary survivor of 2 
school of young moons. In fact. it was 
Pete who attracted attention to the fish 
howl in the first place. An argument 
irose about his ability 10 consume pieces 
voi food larger than himself, 

T wonder if he has teeth.” one of the 
trio remarked. 

Surely not, in 
smother declared, 

Tl bet he has.” said a. thi, 

rll be easy’ enough to find out.” the 
first said. “Just put Pete under a miero- 


a fish that small 


as it sounded. 
c. being of considerable size as micro- 
specimens go, and very lively be 
‘obviously. would not pose on 
while his mouth was eximined 

al precautions were taken 
precautions, as finally. worked! 
the three eager microscopists, com. 
ting out-of a bard 

3 cell on the alide 


fing was cemented to the glass slide with 
Hae, When this had dried. Pete 

fut into the depression formed by. the 
ring, three of four drops of water added, 
and a cover glass dropped into place. 
‘The glass pressed gently on Pete's back, 
just enough to keep him from wandering 
about the small enclosure. 

Tt required less than a minute to prove 
to the three observers that Pete had 
sharp, tiny. teeth in an even row along 

This indicated that the tiny 


4 


Exciting Hours Watching the Tiny Creatures in Your 


Aquarium and How You Can Take Good Photos of Them 


fish, by working at 3 piece of food almost 
as hig as himself, could nibble off enough 
for a. substantial meal 

Let's sce what else we can find out 
about him.” one of the explorers suggested 

So Pete's privacy was invaded again, 
A small area on his side providea enough 
‘entertainment for a half hour. At low 


dividual scales could be seen, 
Wut the most beautiful picture was 


provided by the pigmented cells. Pete. 
To the naked eye, looked reddish with 
Mack markings. Under the microscope. 


his true beauty was brought out 
That is, the 


cells of ‘chromatophores, 
asthe 


‘zoologist calls 
prominent 
lack ones that 


‘spots are found in 
fishes which, to the 
appear drab. 
Chromatophores of dif- 
ferent colors combine to 
form other hues, Thus 
yellow mixed with black 


produces a brown that greatly improves 
the fish's color scheme, 


T can't get all these color patches in 
focus at ance,” one of the observers,com- 
plained, He’ was using 100 di 


‘magnification, 

"That must be because som 
cells are deeper than the others, 
ssid, 

‘Vex the thind added, “The black 
jones seem to be nearer the outside, 

‘ete’s heart provided a fascinating ex- 
hibition. ‘Through the lens it could be 
seen. beating with apparent. vigor. al: 
though “Pete himself was not moving 
The red Inlood could he seen rushing out 


of the throbbing sack as il contracted, 
ual rushing in when it expanded 


POPULAR SCIENCE MONTHLY 


in a Fish Bowl 


‘The manner of 
lectin "plants 
4 


“Say, I believe Pete's dead,” one of 
the three remarked suddenly, “He hasn't 
‘moved for a long time.” 

“The observer at the microscope switch: 
ed to a lower power, one that would in- 
clude the whole fish in the field of view 
“T think you're right,” he said. after 
veral seconds of peering. “He doesn’t 
to be using his gills. 

“You can't blame him.” one of the 
others declared, “He's probably used up 
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all of the air that was trapped in 
those few drops of water. 

at his, hear sil beats” the 

‘Lots of animals are to all ap- 

pearances dead long before their 

heart stops beating.” another explained. 

“Or you can say that the heart beats long 

the animal is dead, whichever you 

A frog is a good example. And 


the explorer at the mice 
pe exclaimed. This fish has 1 
Lice: 

“Well, maybe not lice. But he seems 
covered with tiny round things that look 
for all the world like balloon tires. 
‘They've scattered about over ‘his bay 
‘What magnification are you using?” 
Two hundred and fifteen diameters.” 
“Do they move: 

“Yes. It looks to me as if they have 
rows of tiny, vibrating legs around their 
inner and outer circuniferences, 

“Let me see,” both of the others chimed. 

For an hour the trio of fish-bow! ex- 
plorers studied the creatures 

“Look like diatoms to me,” 
them declared. 

“But diatoms dua’t have legs to wave,” 
another objected. “They're plants, you 
know.” 


one of 


Hight teger oot photon 


Here's one swimming around inthe 
the man at the microscope cried, 
wel! Looks. some 

tire with a dome- 


None of the books on hand woul 
throw light upon the mystery, s9 the eye- 
‘weary explorers. finally’ called it a. day, 
fossed the erstwhile Pete into a bottle of 
alcohol, and went their respective ways, 

mined to attack the problem the 
next evening. But when the next night 
rolled around they found so many other 
fascinating things in the aquarium that 
they neglected to resurrect Pete for 
further study 

So the wheelike inhabitants of Pete's 
body remain a mystery. What are they? 
Perhaps you can answer the question, 
‘You cannot study Pete for he was thrown 
into the garbage can long ago. But. you 
ccan buy a few cents’ worth of baby fishes 
and explore them microscopically to you 
heart's content. They will be so. fasc 
nating that you probably will spend every 
evening for a week at it, even if you 
don't find any “lice.” 

‘The aquarium or common fish bowl, 
particularly if it is of the planted, bal: 
anced variety that has been in operation 
for several months, is truly a world of 
wonders. You (Continued on page 97) 
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LIGHT FOR MOTORISTS 
BURNS LIKE A FLARE 


Sexvixe as a signal light for campers 
and’ trouble light for motorists when a 
tire has to be changed at nigh, a compact 
chemical candle has just been introduced 
When its top is removed and scratched 
across a striking surface on the box. the 
Candle ignites easily. Wind or rain cannot 
extinguish the light, which ‘burns for 
Uhirty minutes, and fesembles that of 
railroad fare. Thus it not only lights the 
work but serves ss a warning signal 10 
ates motor. "One" or two. of the 

ropped in a tool bos oF camping 
tle space and are instantly 
‘when needed. 


Sexvice men of public utility concerns 
are now using a recently invented light 
meter to demonstrate to consumers what, 
their actual lighting requirements are in 


each room of their homes. The instru- 
ment comprises a light-sensitive disk that 
generates its own electric current when 


USE ELECTRICITY 
INSTEAD OF FOOD 


CAN a light bath take 
place of a square meal? Ris 
the censure of gourmet, 2 
ish authority Pro A. Xt Lo 
poldly propokes that the energy 
consumed by the hueasn bay 
through an average day's acti 
ity may be replaced, at least in 
pat, by electrical radiation in 
Mead of food, ‘The illustration 
AU the right shows him demon: 
rating bow a future individual 
may dine on tays from an elec- 
trie lamp insted of from di 
cb of choice viands, a prospect 
that may appeal lest to overs of 
ood "eating than’ to” scientific 
Ininds. ‘Nevertheless, Prof. Low 
maintains, the electrical form 
of refreshment. has physilo 
fal advantages, “rechargh 
bouy’ with available energy. 


CAMERA SMALL ENOUGH 
TO HIDE IN THE HAND 


So sstatt it may be hidden in the 
hand, a miniature camera shown 
left, is said to take sharp, clear pic- 
{tires one and one eighth by one and 
‘ume half inches in size. Focusing is 
made unnecessary by the short 
focus of the lens, which permits 
portraits and close-ups to be made 
Without the usual portrait attach- 
ment. The shutter is set to make 
snapshots alone. since these consti- 
tute the majority of pictures made 
by the amateur photographer. Be- 
cause of its simplicity. the camera 
is unusually inexpensive. The photo- 
raph shows the midget size of the 
instrument and the roll of fine- 
grained film it uses. 


so 


NEW METER GAGES LIGHT IN ROOM 


illuminated. and a meter that registers the 
intensity. of the light. By holding’ the 
meter above a. bridge. table, as sho 

above, ‘for example, the elcetric firm's 
representative can" show the players 
‘whether they are using suficient Mght 10 
save the players from danger of eye strain, 


FULL MOTOR SERVICE 
FURNISHED BY PUMP 


_ Contarxise a whole service station ina 
single fuel pump is the achievement of & 
Baltish inventor, who recently exhibited 
his device at a motor show in London, Tt 
supplies fifteen brands ‘of gasoline, Toure 
teen brands of motor oil, Diesel Toe! ol, 
Compressed ait for tres, plain water for 
radiators, and distilled water for batteries, 
Tn addition It provides. vacuum cleanlog 

for the upholstery of the custom- 
tells him the correct time, and 
Calcalates the amount he owes, 


‘Pomp that provides fall service for cars 
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Boat on Wheels Aims at High Speed 


Central Hull of Remarkable New Craft 
Will Carry Passengers and Power Plant 


Cateyay View Shows Method of 
Cay en ns Het 


PLactxa a boat on wheels to make it 
ride over the water more swiftly is the 
Proposal of a British inventor, who has 
designed, and patented in this country. a 
‘craft embodying the odd principle, its 
pilot and passengers sit within a central 


CANVAS GANGWAY SHIELDS AIR TRAVELERS 


So THAT air passengers may board a 
lane in comfort while the motors are 
ing warmed up, and disembark without 
the sensation of stepping into a hurricane, 
a canvas hood that serves as a shield 
from the propeller blast has been placed 


Pacpewess 


DOLUERS Flaw NATE RICTION 
'ANO GIVE PLARING EFFECT 


hull that carries the power plant and 
the twin propellers that drive the boat 
This hull rests upon two outer hulls, 
ed side by side in catamaran fash- 
ton. Each of the buoyant outer hulls 
provided with a set of cylindrical rol- 

which are geared to the power plant 
are partially enclosed in recesses in 
the hnull, At low speed the craft depends 
for its buoyancy upon that of the outer 
hulls, which ride low in the water. As 


in service at Croydon, England. 
Mounted on two wheels, the portable 
tunnel is trundled up to the door of 
an arriving or departing air liner as 
shown in the photograph, and is used 
Tike a gangplank by the passengers. 
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fare driven Upper ia 


A pov who likes to. roll ahi 
along with it, since a Vienna, Austria, engineer 
hhas invented’a one-wheel coaster. 

ful passenger sits astride a seat within the odd 
vehicle. This seat, supported by a roller, is 
stationary, the rim revolving around it, 


‘Side View Shows How Rollers Lift Hell 
‘rom Water at High Speeds 


STEERING FIN 


NETS as ketiodo PREVENT 


nt te 
side View ofthe bout in wat 


the craft gains velocity, however, the 
speeding rollers tend to climb out of the 
water, and lift the hulls and the whole 


bboat with them. In consequence, friction 
between the water and the hulls is mini- 
‘mized and a high velocity is attained. To 


enable the boat to be maneuvered at. the 
speed its inventor expects it to attain, he 
provides at the stern, a rudder fin’ re- 


sembling that of an airplane. Elevator fins 
bank the boat when making a turn, 


ONE-WHEELED COASTER 
ROLLS LIKE A HOOP 


may_ roll 


‘The youth- 


st 


SAILORS MAN NEW ARMORED BOATS AS PLANES BOMB THEM 


Senvive as living targets, for bombs 
rained on them from the skies, British 
Volunteers have demonstrated the service 

ability of a new type of armored and un- 
Sinkable speedboat. The boats were de- 

igned by Hubert Scott-Paine, noted 
bur of racing, motorboat, ie pen 

sea bombing experiments by England's air 

force. Each is thirty-seven feet long, has c 
a speed of thirty miles an hour, and can 
{umn in its own length, “Three men coo- 
Mitute the erew for one of these craft 
entering its. driving cockpit through an 
armored trap door and wearing gas masks 
40 they will not be overcome by engine 
fumes. In the first tests, the craft and 
their crews survived dinect hits by eleven 
pound chemical bombs scored from 1,509 
{oot altitude, A radio-equipped armored 
boat, directed from the ar, feads the zig 
aging squadron, ‘The boats ate 
designed for war use 


the bombing crt 


HIGH TIDE 
PUTS SHIP ON 
TOP OF ROCK 


a aoe 
Sr ea 
ran aa ee 
1 ae 
pte th 
fe Soe 
gna 
ste ais! GLOW CAUSED BY LAMP 
cover the rock and again IDENTIFIES MINERALS 


float the ship. 


Recestiy demonstrated in New York 
asa modern aid to the prospector and 
‘ining engineer, an ultra-violet lamp has 
=} been designed especially. for the testing 
of samples of minerals. Under its ray 
the specimens glow or fluoresce, in the 


Ship left Balanced on a rock by a receding high 1 


ABRASIVE COMPOUND IN 
NEW CIGARETTE LIGHTER 


By vsixe the electrical resistance of an dark, each with a brilliant and character- 
abrasive compound to make it glow when istic color, Thus by noting whether a 
current is passed through it, a manufac: certain mineral has a blue or a 

turing firm of New York has produced a low, an observer may quickly differen- 


new kind of electric cigarette lighter 
When the plug is connected to any house 
hhold outlet, the user simply presses a 
button to obtain a light. The simple hes 
ing clement. has no parts to get out of 
order, and is said to cool off almost in 
stantly after use. 


tiate’ between two ores of similar appear- 
ance that could otherwise be distinguished 
only by a long-drawn-out, chemical analy 
sis. According to the maker, the appara 
tus is also adaptable for educational use, 
and may be employed to demonstrate 
iBuorescence in the classroom, 
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Instrument Exposes Fake Cripples 


sows as a “perigraph,” anew intra- 
iment. declared to be the rst of is ind, 
Chae sentially the ability of a person 
to flex his head of limbs in any direction. 
‘Thus it enables a surgeon to follow the 
fecovery ‘of a patient {rom an. injury 
frandicapping the use of one of bis mem: 
bers; oF inva law court, itt sak to un- 
mask faker with a pretended. injury 
The cone-shaped device is rasped la the 
patents band, if his west isto be 
Einined, and held ina. vertical position 
bya, small pendulum in a ring’ atthe 
fooe's tip. Then the patient turns bis 
wrist in every possble postion, as far as 
iC ill go. Meanwhile 2'mal Timp nae 
the cone, so bung hat i alway cans a 
narrow pencl of light. vertically, traces 
2 Tine’ around conical ‘chart of photo- 
fraphic paper lining. the shell, "When 
fxeloped, the chart 

shows "precisely" the 
fimits, of movement 
Attachments adapt 
the instrument to 
test the ead, 
or foot, No-one 
ing. cripoe 


could escape detec 
tion, the makers de- 
clare, since it would 
impossible for him 
make two succes 
e records that 


every detail and thus 
his faking would be 
instantly exposed. 


MARCH, 1934 


‘TRAFFIC LIGHTS 
STOP ALL CARS FOR 
PEDESTRIANS 


Now under trial in New York 
City, a new traffc-control system 
gives the pedestrian a long 
awaited opportunity to cross the 
street in safety. ‘The trafic sig. 
nal used has a glowing red hand 
that takes the place of 

ventional red lens, and 
ty seconds during each eycle of 
traf the red hands shine in 
During this per- 


bibited: 
ing above the red hands, inform 
the pedestrians that they 
may cross unhindered. The 
lower lens of the signal 
the conventional greet 
ight for auto trafic. Dia 
grams at left show the 
three principal indications 
given by the signal, which, 
with three brief intermedi= 
Be changes, complete the 
entire cycle, 


Upper eft 
cea 


Tend 


DINOSAUR BONES PUT 
TOGETHER UNDER LENS 


Boxes of a pygmy dinosaur, so delicate 
that they must-be handled’ beneath a 
microscope lens, are being assembled by 
Barnum Brown of the American Museum 
of Natural History to give paleontologists 
their first glimpse of what this newly 
covered, carnivorous species looked 
“The lucky find was made in Montana last 
October, when a natural cache of more 
than 100 bones was discovered. 
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Home 


Laboratory 
Tests of 


Household Chemicals 


five the home eh 
him to 


CLOSE END 
IN FLAME” 


‘This itastration shows how a container is 
{Bade from a glass tube so Tecan be attached 
{thermometer at shown in upper phot 


m 


‘AVE you ever wondered 
what ‘chemicals lie hidd 
in the everyday substances 


you use around your home? 
Are they safe?” Are they worth the price 
you pay for them? Simple tests in your 
‘own laboratory will reveal the answers. 
‘Pethaps you are skeptical of some new 
brand of gasoline. You may wonder 
whether it contains impurities that will 
corrode the velvet-smooth surfaces inside 
Your motor. To answer this, you need 
‘only perform the standard gasoline cor- 
rosive test developed by expert industrial 
esr, and chemi contr the 
quality of their 
Simply place a brightly polished strip 
of sheet copper in a lange test tube and 
Pour in enough of the gasoline 10 cover 
the metal. Then place the test tube in a 
hot-water. bath, heated to 122 degrees 
Fabrenbeit, for'three hours. At the end 
of that time, inspect the surface of the 
strip. If it’has become discolored, the 
asoline has failed to pass the test. Gov- 
Erament specifications require that the 
copper must be free from discoloration 
the gasoline is to be classed as “no 
corrosive.” 


SINCE it will serve, for many other xe 
periments as well as your asol 
teats, it will pay you to make a water 
bbath’similar to the one shown. | Consist- 
ing mainly of a Targe can (a slip-on top 
coffee can will do). a small can without a 
top, some metal tubes. and several lengths 
of rubber tubing. it ig a simple piece of 
apparatus to make. Of course the various 
joints between the tubes and cans must 
be tightly soldered so as to be water- 
tight, ‘ 

Tn use, water is allowed to flow into 
the bath through the U-shaped inlet tube 
hhooked over the rim of the small can, 
From there, it flows into the larger can 
Which serves as the heating chamber. 
When the water level in both cans reaches 
the mouth of the adjustable outlet tube 
projecting up through the bottom of the 
smaller can, any excess flows off through 
the exit tube to the drain. In this way, 


the water automatically is maintained at 
a constant. level 

A tworineh hole cut in the slip-on top 
of the coffee can receives the specimen 
tubes to be heated and a chemical type 
thermometer for measuring the tempera- 
ture. The larger can is supported on a 
ring stand and is heated with a gas 
burner. By varying the flow of water 
and the gas flame, you can keep your 
alr ath Contant temperature, 

is simple piece of apparatus” also. is 
valuable for. drying chemicals or evap. 
‘rating. solutions. 


ih the field of cosmetics, the amateur 
of lotion, powder, or cream that is ap- 
plied to the skin. 

Although most cosmetics are entirely 
‘harmless, creams sold for the removal of 
‘inued use, beorbed by the a 
jest a cred ior mercury, heat a small 
quantity of it with strong nitric 
into its soluble form. Then heat ee mas 
‘with the copper (P. S. a Jan. "34. p. 
50) and be plainly visible. A face cream 
Soeeoath ya cae 
a 
PME I Ie gs 
ter to prove that silver is contained in 
the ie of photographic netative. 
Sima banreree 
off_a small quantity of the coating. 
and then filter it. Finally add a ee or 
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THERMOMETER 


| 
be 


’- 


two of hydrochloric acid or salt water ts 
the filtered solution. ‘This will form 
white precipitate of silver chloride which 
‘ean be identified by the fact that it_will 
turn bluish-gray when it is placed ina 
bright light. This same process can be 
used to detect the presence of silver in 
almost any substance, 

To test styptic pencils and perspira- 
tion-allaying liquids. for aluminum, ‘sin: 
ply: add ammonium tydroxide to the ac- 
{ual solution oF to the water solution if 
it is a solid. ‘This will precipitate out 
‘aluminum hydroxide if aluminum is pres- 
cent. Wash the precipitate by decanta- 
tion and filter it off 


THES, to prove the presence of alumi 
num, place some of the jellylike sub- 
stance on a small charcoal block and heat 
it with the intense blue flame from a 
Dlowpipe. This will change it into alum- 
ina or aluminum oxide which, when mois- 
tened seth a drop of cobalt nitrate and 
again heated, will take on 3 characteris- 
tic blue color indicating that the original 
substance contained aluminum," Metal 
foils suspected of being made of alumi- 
‘num or having aluminum in them can be 
tested in this way by dissolving them in 
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nitric acid and treating them with 
the ammonium hydroxide (ammonia 
water) as before, 

‘There is, however, a recognized 
procedure that must be followed in 
‘making this fhime test. Adjust your 
sis bumer to deliver a yellow tame 
(no primary air) about an inch or an 

hand one half long. A blast of 

is then blown through the flame 

with an ordinary mouth blowpipe. 
This will convert the almost passive 
dnd pointed blue tunes "The foot 
and pointed blue lame. The spout 
from an old oil can, fitted with 
short length of glass tubing, can be 
used as a blowpipe. 


ANY mouth wate, eye baths 
‘and hair-washing preparations 
contain the element boron. Its pres- 
‘ence in these solutions is beneficial. 
To test a solution for boron, sim- 
ply mix a small amount of the sub- 
stance with some hydrochloric ack, 
add some rubbing or similar alcohol, 
‘and ignite the mixture. Enough alco- 
hol should be added to make the mix- 
ture fammable: If a, greensh-be 

ime is present at the moment ol 
ignition. you can be fairly sure that 
the original substance contained bo- 
ron. You can repeat the test by ex- 
‘tinguishing the flame and relighting i 
Remember that the greenish-blve col- 
‘or must be present at the moment 
that the misture bursts into flame. 

To test chemicals for their idk 
tity, the amateur chemist can make good 
use of the simple flame test that we used 
several months ago (PS. M., Mar. '33, 
p. $6). Recently, the writer used, the 
Mame fest to determine the composition 
‘of a simple houschold cleaner. 

‘The substance was used to wash wood- 
work and windows, to clean paint brushes, 
and as a general ‘cleaning agent, around 
the house. A bit held on a wire in a gas 
flame gave an intense yellow flame. ‘This 
immediately indicated the possibility that 
the material was, or was composed of, 
some compound ‘of sodium, 

To determine more about the 
substance, a “lies tube was held 
in the flame, softened, and. then 
Pulled apart until a tube of nee~ 
dlelike diameter was formed. This 


over to make it airts 
‘A small amount of the cleaner 
then was ground ta powder with 
a mortar and pestle and packed 
into the tube. When the tube was 
filled it was fastened to the bulb 
of chemical thermometer and 
immersed with the bulb in a wa- 
ter bath that was heated slowly. 
Being close together, both the 


What Are the Contents of the Everyday 
Things You Constantly Handle? Simple 
Experiments Described-in This Article 
Will Help You to Answer That Question 


By RAYMOND B, WAILES 


thermometer and the powdered cleaner 
‘were maintained at the same temperature. 
Watching the thermometer and the 
powder closely, the exact temperature at 
which the substance melted was noted. 
I, was seventy-seven degrees Centigrade, 
Chemical tables revealed that tri-sodium 
phosphate had that melting point. 


"THAT the substance was a phosphate 
Sally was proved by making 2 vol 
tion of it by ie acid and some 
janine seinen, Cente 
ting developed a yellow. precipitate, 
indicating the phosphate radical, 

The flame and melting point ‘ests can 
be used to determine the identity of many 
other subaances, However for materials 
whose melting points are higher than 100 
degrees Centigrade, strong sulphuric acid, 
salt water or prafin ol! wed ae bath, 

1s ‘smole matte fo test {ar the 
presence of a sulphide in a 
Efram. Inthe it place, your nove wl 
tell you almost instantly’ that. hydrogen 
sulphide gas is present, As a positive 
test, hold ‘a white rp of paper, mei~ 
ceed with Tead-acetate solution, near the 
cream. If hydrogen, sulphide is present, 
the paper will tum brown or black. 

Tron js a rather simple substance to d 
tect. You can identify it in any tonic, 
either pills or liquid, by dissolving. the 
substance in hot water to which some 
nitric acid has been added. After the 
solution has been filtered, add one oF two 
drops of sodium or ammonium  sulpho- 
‘eyanate tothe filtrate (resulting. solution) 
Hf iron is present, a red color will form, 

By adding an acid to a substance such 
as cleansing powder, 

‘you can test for a 
bles oF effervesces a carbonate is present 

‘A simple test for detecting the pres 
cence of aspirin in everyday substances is 
to dissolve a bit of the material ina 
‘monium hydroxide, Then add to oF three 
drops of copper-suiphate solution and mix 
in some hydrogen peroxide. If a red 
‘orange color forms on warming, aspi- 


rin is present. (Continved om page 108 
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PROTECTS YOUR 


p 


TINY RIGHT LAMP. The foe 


REVOLVING TIE HOLDER. 50 
Ieetlon ofa te is enty” trom ths 
‘moving holder that exposes each the 


NEW TYPE SOAP HOLDER, Mussy sonp 
‘iahen ‘are sliminated. by. the. soup hal 
Shove, the lamps readily "to amy faucet 


VERSATILE WIRE HOLDER. The 
tier ia arated at the variety of forme 


SUPPORTS FLOWER POT. A 
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NATURE GROWS 
THINGS IN 


Spirals 


Lik 


likes to grow things, 
from microscopic shells 10 stu: 
pendous spiral nebul, inthe 
form of @ spiral. To! draw a 
spiral, and at the same time solve this 
mysterious tendency of nature's, follow 
these simple directions: 

Take any pointed shell. An ordinary 
snail shell will do, Fasten, with a bit of 
adhesive tape, a piece of string at the 
start of the spiral groove near the lange 
‘end of the shell. Then wind the tape 
the spiral wroove right down to the point 

At, this-end of the tape make a, loon 
and insert the point of a pencil. ‘Then, 
with ‘the shell held: point down upon & 
large sheet of paper, unwind the tape 
round and round, at the same time de 
ig a line with the pencil 
‘The result on the paper will be the 
kind of spiral nature uses in shells, many 


Combined many spirals 
Stes of the seeda, Two 


Hlawers, horns of 
spiral nebuland 400m, 
This sheltdrawm spiral has 2 remark- 
able property: it expands in such a way 
that tn object, growing along ite curves, 
‘an become indeinitely, larger without 
‘hanging its shape. As a duration 

"To a Tittle tangle “A.” shown in, the 

jn at upper right, add the piece "B” 
nt produce t larger triangle of the same 
Shape, ‘The angle is seventy-five dsrees 
in the small triangle. and. it. remains 
scenty-Gve: degrees in the larger one 

‘Now apply this to'a spiral abel To 


Le a a 
jaows show roun_| 


the spiral shell A the piece B erows on 
The added part produces a larger shel 
AH the same shape Like the trianee, 
remains the same abape because thea 
Ferween the hell's direction of srowth 
and. its_extending baseline. remainy the 
‘ame. This is why the spiral af growth 
in nature ie called ‘the equlangular oF 
Igarthmic spiral, 

“This equranguiar spiral is the only 
cure a ene arte 10 
fare without changing Its: shape 
ie'why the curve it found in 80 many of 

rs cretion. 

1 will be interesting to see how nature 
angle iin afew instances 

"The sceddisk of a sunflower must et 
larger in all-ditections at once, It must 
remain circular while it grows, Accord 
ingly. nature. uses reat many cule 
angular spirals of growth 

“The spral nebula, however, grows aon 
two acme thrown out from the whiFling 
Central mast of exe, Accordingly, only 
two spirals of srowib are found in it 

Ts you wish to draw a apical of growth 
without the aid of shel you ean doit 
With a piece of quidrile-iled, or cross- 

ton paper. Start your spital at-any 
ossing’of to lies and make each sie 
othe straight-line framework twice. a5 
tng a the preceding one. The curve fs 
Srawn in freehand: around the frame= 
‘work. At each of the points A, B, C, and 
Di in the drawing in the center column, 
Sou wil fad thatthe direction of growth 
inakes the same angle with a line to the 
‘piral's center, 
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Keeping Your Radio in Order 


Keeping Lead-in Wire 
from Bringing in Rain 


FTER having little success with the 
usual methods of preventing ra 
‘water from running down my a 
tenna lead-in wire in such quantities that 
it would low through the insulator onto 
the sill of the window, I hit upon the 
e kink shown in’ the photograph 
irst, [ arranged the wire so that 
it would approach the window in a gentle 
arc, Then, I tied six inches of stout cord 
to the lead-in wire about three feet from 
the window, making the knot in such a 
way that one end hung down about three 
‘or four inches, Now, any water that 
flows along the wire, eaiches on the string 
‘and drops harmlessly to the ground. In- 
‘cdentally, this kink will work just as well 
in cases where heavy rain causes water to 
‘down the wire and through the flat 
strip that is sometimes used —F. C. 


Soldered Connections 
in Short-W ave Receivers 


‘YOU have constructed a short-wave 

receiver and fail to get results, your 
connecting wire and soldered joints, rath- 
fer than the hook-up itself, may ‘be at 
fault, Short-wave cigcuits are far more 
critical than those designed for the longer 
waves and too much resistance in the 
wrong place may upset the balance. If 
the circuit checks with the diagram, trace 
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HOW TO STOP LEAK FROM LEAD-IN 
WIRE—WORKING ON COMPACT SET 


Urough the wiring and be on the Jook- 
but for ‘unnecessarily. long connecting 
tices and poorly soldered joins. Short= 
Mave clculte that bave piven litle or ao 
Regone when Sit connected have been 

mento. operate. perfect when lone 
Connections were shortened up and sus 
piciou looking soldered joints were opened 
Cleaned. and scsolered, This precaution 
Slko bois trac im troublesome short-wave 
Converter unts=-L. TH 


Emergency Repair for 
Noisy Volume Control 


WHEN 2 wite-wound volume control 
gels noisy with age, It Is. possible 
sometimes to make an emergency repair 
with some alcohol, a soft rag, and a pair 
Of pliers. Remove the main body of the 
fesitance from the cabinet and rub, the 
‘with a cloth dipped in alcohol. This 
remove any dirt or grime that, may 
be covering the contact surface of the 
wires, ‘Then if the wires look worn where 
the rotating arm rubs, bend. the arm 
slightly with the pliers to change the 
point of ‘contact. ‘Before replacing the 
Umit, check up on the nut that holds the 
fontact arm in place. Of course, if the 
wires of the winding ate loose. this may 
tre eausing the noise and it will be best to 
replace the tire unit or at least the 
winding —J. K. 


Removing Tubes From 
Miniature Cabinets 


ECAUSE of the many parts that must 

be crowded into miniature cabinets, 
it is dificult sometimes to remove the 
tubes from a modern compact or semi- 
compact receiver. This is especially so in 
cases where the tubes 
have been cemented or 
glued in place by the 
manufacturer. Tussing 
at the glass globe of 
the tube may result in 
the bulb and base par: 
ing company. To avoid 
this risk. the writer 
uses a cheap pair of ice 
tongs with sponge rub- 
her pails taped to. the 
prongs (potato lifters 
will serve as well) 
When a tube is to be 
removed froma crowd 
ced set, the improvised 
tongs ‘can be lowered 
‘over the bulb and 
clamped securely over 
the base. A steady tu 
will poll the tube free 
and all the pressure 
will be applied at the 
strongest part of the 
tube—K. D. P. 


Fubber, is handy to remove tubes 


PIPE FORM 
FOR 
WINDING. 
COIL 


ToPrevent Buckling WV hen 
Bending Copper Tubing 


WHEN bending in-walled, copper 
tubing for transmitter inductances, 
yauimay tnd i ical o keep the metal 
rom buckling. If reducing the pressure 
and bending tension on the tubing does 
fot help matters, try filing the tube with 
Sind.” f sand is'not close at hand, anneal 
short length of copper wire that is a 
jose fit inside the {ubing, Push this into 
the tube and pull it out bit by bit as the 
bending progresses, making sure to. pull 
the wire free of each bend —J. §, 


How You Can Measure 
Resistance of Any Unit 


Y CONNECTING a known resistance, 
2 O-t millammeter, and a. Debattery 

in series with {wo binding posts, you can 
measure the resistance Of 

tiny unit. Simply connect 
ihe ‘unknown’ resistance 
across the terminals. nd 
hote the reading, Then by 
comparing. this with the 
reading when the binding 
posts are short, sou can 
figure the approximate 
Value of the union uni. 
For example, if a forty 
five volt bettery” and "a 
known resistance of 43,000 
ohms are used, the meter 
Will read one. mnilliampere 
‘hen the binding posts ate 
connected together. ‘Then 
if'an unknown uni, con: 
nected 10" the terminals 
the needle to hall 
ampere, it 


of a 
dicates that the unknown 
resistance is equal to the 
known unit (the current is 
ccat in half when the resis- 
tance isdoubled) —R.S.E, 


” 


‘This Simple Monitor 
Checks Your Iransmitter — 


ESIGNING and building 

short-wave transmitter 10 
send. messages on certain 
wave lengths is one thing. 


Dut keeping it tuned within those 
bands is another. 

Until you can boast of some 
means for adjusting your trans- 
mitter to known frequencies accurately. 
your amateur station will not be com- 
plete, Operating a transmitter without 
tuning it is like tiring a ritle without aim- 

ft—the results are just as haphazard 
and dangerous. If you allow your set to 
‘send out waves outside the regular bands, 
the Government may revoke your license 
confiscate your equipment, or impose 
heavy fine: 

‘Many amateurs rely on homemade or 
factory-built wave meters to check theit 
sets and hold them within the specified 
bande (P. S. ML. Sep. 32. p. $4). Gen 

it of a coll of 


when the trinsmitter’s frequency: is ad- 
justed. 

‘As a check on the frequency. the wave 
meter does a good job, but accurate tun- 
ing is only one of the requirements of a 
food sending station. To the amateurs 
‘who listen to your signal, clearness. stead- 
iness. and lack of interference will be of 
equal importance. ‘To gain the approval 
of both the government and your brother 
amateurs, you must use some arrange 
‘ment that Wwill check the quality as well 

the wave length of your signal. Such 
‘an arrangement is called a monitor. 

‘A monitor is merely a simple shielded 
oscillator housed in an aluminum cabinet. 
In reality, it is in most cases a fixed- 
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frequency receiver having a vari- 
ble condenser used, not as a 
tuner, but as a means to indicate 
the slightest departure of the 
monitored transmitter from the 
lesired frequency. 

If a monitor is to hold the 
calibration that will make it serve 
as a check on the transmitter, it 
‘must be constructed rigidly. ‘To 
be really effective, its calibration must be 
more reliable than that of either the re- 
ceiver or the transmitter. ‘The condenser 
must be sturdy, The coils must be rigid. 
‘And the entire circuit must be designed 
‘and constructed with a thought given to 


ing simple, the monitor for your 
station need not be expensive. If you 
have a 109 tube in your junk box, the 

shown in the drawings can be 
constructed almost entirely from spare 
parts, 

Although specific ratings are given for 
the condensers. small variations one way 
or the other will make no great differ- 
ence. Th fact, the specifications given 
here should serve only as a guide. Even 
the coil windings may have to be altered 
slightly to give the proper spread under 
existing conditions. 

As shown in the diagrams, the circuit 
consists of a tube. a grid leak and con 
denser. (80 variable condensers, a fil- 
ament-control jack. a small fixed con- 


denser, coil or coils depending on the 
band or bands to be covered hy the trans- 
mitter, two sockets, and a radio-frequency 
choke. 


contained 
hat forms 
consists, of a 
ry-two-and one-haif-volt Bebattery 
and a small three-volt A-battery made up 
bby assembling six one-and-one-half volt 
flashlight cells and connecting them in 
seties-parallel. 

‘The plug-in coils to cover the band or 
bands on which the transmitter operates 
can be wound on the four-prong bases of 
iscarded tubes. To obtain a longer coil 
surface, the tube base can be lengthened 
with a’ cylinder of heavy paper. Butt 
the top edges of two tube bases together, 
wrap a wide strip of paper around them 
to form a tight cylinder, and apply ce- 
ment to the edge. Then. when the cement 
Gries, remove one of the tube bases and 
cement, the cylinder to the remaining 
base. To stiffen the form, coat it with 
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Monitor 


TRANSMITTER 


stelle ana wind the wire tn place wile 
the alse fs tacky, "This wil hel 
hold ‘the wire in place and make the cl 
more rigid 

‘At shown inthe circuit diagram and in 
the drawing ofthe coll the idl 
Clager coll the two) te supplied wih 
Aap, In most cates thi tap shoudl be 
Tocated just about in the cemer of the 
finding. Although it serves to Ted 
the transmitters loud. signal toa com 
Aut eel the ui purpone o he 
{ap isto increase the freueney stay 

"Ya reality, the tap should be pla 
the lowest Soule tun on the rd cal 
that wil sil allow the cicult 1 operate, 
In mast eases this wil be about the ce 
ter turn, but if you deste to pet the exact, 
Point, rig up_ Sour circuit, ‘breadboard 
Fashion, as"shown in the_ photogra 


parsitel to 
Aecemary three Sols 
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LIST OF PARTS 


| 
for Homemade Monitor 
A—Variable condenser, 20 mm]. 
B—Veriable condenser, 140 mm). 
C—Grid Condenser, .00025 mfd. 
D—Grid leak resistance, 1 meg. 
E—Fised condenser, 001 mfd. 
| F—Radio frequency choke. | 
| G—Filament-carphone jack. 
H—Four-prong socket Jor tube- 
base coils. | 
J—Four-prong socket Jor 199 tube. 
K—Clip Jor connection om grid coils. 
Lr and Li—Grid and tickler coils 
wound as follows: | 
id coll (La) Tiekler (Ls) 


‘No. 0 wire 
5 4 
u 7 
2 9 
30 | 


nes or by watching the needle of a 
milliammeter, The whole pus 
test should be to determine the point 
least coupling that will allow the circuit 
to oscillate. 

Incidentally, if you have a set of com- 
mercial short-wave coils that are not in 
use, you can make use of them in your 
‘monitor. In most cases, because of their 
rigid construction, they will be better 
from a calibration standpoint than the 
homemade variety. 

Unlike many monitors, this particular 
arrangement makes use of two variable 
condensers connected in parallel. One, 
‘mounted at the rear of the alumin 
shielding can, serves as the main unit, 
and the other, mounted on the front 
panel, acts as a vernier adjustment. Zero 
to one hundred dials should be used for 
oth but the vernier dial should be sup- 

lied with a long indicating line at the 
fifty” mark and should be mounted un 
der an arrow marker and plus and minus 
signs scribed on the front panel. 

‘Condenser B should be fitted with 
some sort of locking arrangement that 


‘With the monitor 
seen at elt, the 
‘oateur can check 
the frequency 

is ‘signals 
site listen tol 
‘eoality of is 
Suteeine “slen 


Earphones wired 10 center g@U8 70. 


fonts of osblespote, dou 


ice of ruber that 
between “the aluminum 
fnanel andthe condenser dial will serve 


xt 
ES sees es 
earphones you intend using with the 
monitor plugged into the filament jack, 
you are ready for the process of finding 
neem ana ats 
intend working with your transmitter, 
ae 
ea ee arueaee 
Secs Sata See 
ie screecere ora 
aise eae 
your receiver, insert the coil in your 
‘monitor and adjust the dial of condenser 
receiver phones. During this operation, 
the dial of condenser A should be set with 
=: i Me 
sneha cae 
Sot i 
note of the reading. 

Se el is nz 
jin checking the frequency of your trans- 
‘Let us say, for example, that in adjusting 
pe pd apa 
Seca ane ee 
meter band gave a reading of thirty-three 
Sine Saher Soe te 


the condenser (Continued on pase 113, 
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Troubles That Turn Cars into 0 


Oil Hogs & 


OE CLARK dr 
receiver onto its 


ped the 


300k and 


poked his head thrush MARTIN 
the doorway that led to 
the Model Garage repair shop. BUNN 


“Tom Messler was just on 
the wire, Gus,” he called to his 
ieray-haired partner who was 
half hidden under the hood of 
motor. "He's stranded out 
fon the York Road and wants 
you to come and get 
"What's his trouble?” Gus 
Wilson asked as he tugged at 
the end of a wrench. "Out of 
as, 1 suppose,” 
Claims he's out of oil,” ex- 
lained Joe with a shrug. “But 
just checked it for him the 
ber day and was right up 
to the mar 
“Well, T was about to quit 
for the day, but I don't sup- 
pose we can let a friend spend 
the night on a lonely road.” 
Guy decided ashe ruled his hans on 9 
id of waste, 
gallon cans of 
the wrecker.” 
Tn less than twenty minutes, the Model 
Garage tow car, with Gus at the wheel 
‘and Joe perched on the seat beside him, 
ulled up behind a small sedan. Tom 
Qresaler's ead was framed inthe car 
window as he greeted the two garagemen. 
‘My crankcase has sprung a leak,” he 
sputtered excitedly. “She's almost dry. 
irst thing T knew, my pressure gage 


"Grab one of those six 
and TM meet you at 


third fll 
‘While Messer talked, Gus peered under 
the car and then, walking (othe rear 
followed the general route the car had 
taken for several hundred feet, When he 
tetunned, he was shaking his head 
‘Most of your oil is back there on the 
tad mowaced a8 he, slipped, Bi 
ito his hip pocket.” “Been 
ig any pals une your car when 
it's been parked?” 
“Not particularly," Messler replied. “Ta 
ic was. only this morning that T 
ced how clean the garage floor was.” 
‘That's funny.” mused Gus. “And 
there's no. sign of oll underneath now, 
‘The stream ends about three. feet back. 
‘That ‘means the leak stopped when you 
st a a Sat tale 
0 you suppose the drain plug or 
cate bolts are loose?” putin Messer. 
No such luck,” replied Gus. “Chances 
are it's the rear main bearing. But there's 
fo sense guessing. Let's hoist her up and 
tow her in. Well drop you off at your 


o 


house and you can stop in at the garage 
tomorrow and Il go over it with you.” 
Gus was a little late ge 
rarage the next moraing and 
was there waiting for him. 
“Well, what's the verdi 
owner called as the veteran, mechanic 
‘entered the repair shop. 
“There she is,” Gus replied. extending 
fa large thumb in the general direction of 
'Soon as I can get into my 
work duds Tl be with you 
“Vou can blame two things for that 
Title oll leak that left you stranded last 
night.” Gus explained as be joined Mes- 
sler beside the open hood of the car. 
“Bum piston rings and a clogged breather 
cap on the oil filler pipe. The com 
tide ofthe two forced the oll through 1 
rear main. bearing.” 
breather cap got to do 
asked Messer, 


percent ee 
ie et ene 
eaten 
be be era 2 ba 
RR eee 
el NR oa oa ree 
peeriat at esa 
by not more than a clogged breather. 
Even without leaky rings, the up and 
down motion of the pistons will actually 
a eas 
recone ere toa 


noth £80 
e crankease 
you lost, In every. 
explosion of a cylinder there's a certain 
portion of the gas that doesn’t burn com- 

Finally, it’s forced by the pistons 


10 make up fo 


{nto the oil. ‘Then, there's the moisture 
that collects in the cylinders. ‘That ends 
Messler. “Where 


“It's formed when the gas burns,” 
plained Gus. “I's one of the products 
combustion. Let’s go out in the driveway 
‘Joe has his ear p 
a little experimer 
you what T mean.’ 
On their way to the car, Gus recruited 
Joe, who was busy working on some bills 
in the garage office. As Joe started his 
car. Gus, sitting on his haunches, held a 
shiny piece of scrap metal near the end 
of the exhaust (Continued on page 115) 
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BETTER SHOP METHODS : IDEAS AND PROJECTS FOR THE HANDY MAN 


MODEL MAKING : HOME 


By Epwin M. Love in his 


(OR chemical experiments at home, 
the worktable Mlustrated above will 
meet your every need. It is. con- 
Yenient, timesaving, and. practical 

=a complete laboratory in itself. The cost 

of materials is not high, and the construc- 
tion has been simplified for those. who 
have had little experience in. woodwork: 

eerie table war cone eapecily f 

the table was desis for 
readers of PortLax Scirsce MONTHLY, 

Provisions have been made for any de- 

Sired individual modifications, For exam 

ple, if you need only the Tower section, 

the upper may be omitted. If the upper 
shelves are considered ‘more useful, add 
the back; and, i preferred. continue the 
shelves for th’ full length. Tf itis convene 
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Has Folding Fume Ca 
Large Working Top, Ample 
Shelf Room, and Water, Gas, 
and Electric Connections 


WORKSHOP CHEMISTRY : 


ISTHE WATE 


Faished bench with 
fame cabinet ready 
fee yae ane the 
unpainted “pees 

ese tubes and ghase: 


et, 


fent to provide a vent, by all means con- 
struct the fume cabinet, where ill-smelling 
bbrews may be boiled without tainting the 
air of the workroom. While the drawing 
shows the bench with the fume cabi- 
het at the left, the construction can be 
reversed. so that the table will fit any 
comer of the room. 

A gas pipe with two bibs is included, 
If you happen to own a compressor and 
power vacuum pump, add pipes and bibs 
for these in the space 


‘The electric-plug outlets are easy to in- 
stall, but a water faucet can be used only 
if the necessary connections can be made 
‘with the mains. Likewise, a wash tray is 
almost out of the question, besides being 


needed for ill-amelling chemical, the glass 
‘Se folded back so tht the’ entice top ta lt 
“Sides swing back am hinges: the Soot ia sored betwee 


THE SHIPSHAPE HOME 


NEw 


hemistry 


able 


FORMS COMPLETE 
HOME LABORATORY 


very expensive. For this reason a rece 
tangular pan held loosely in a frame is 
shown—a very satisfactory arrangement, 
since it'can be ited gut for emptying. 
‘A boitle set on the bracket shelf is a su 

ficient source of water, and useful for 
tilled water in case city water is piped to 
‘the table. 

If possible, get vertical-grained stock 
for the top. and use casein (waterproof) 
flue. Hard wood, of course, is best, but 
pine, fir, of other soft wood 
enough and will last a tong time. 
straight material planed on all sides is 
selected, little jointing will have to be 
done by hand. “Put five 5é-in. dowels in 
‘each joint when gluing up the top. 

While the top dries, build the frame; 


* 6 


‘The assembled cabloet, broken 

‘here necessary to show 

‘constructions and detals 
‘nd ‘we 


an , 
shorter ones for end layouts, 
hhorieontal and. vertical, The 
tuse of such sticks forestalls 
mistakes, Locate and score all 
amar with the point of a knife 
a them with pencil. 
Use the stock, however, a8 it 
happens to come in thickness 
and width, rather, than taking 
the trouble to conform to the exact figures 
iriver. in, the material list on pate 106, 

Cut all stock roughly to length and 
width, ‘straighten when necessary, and 
mark the working faces and edges. With 
door and frame-atiles, leave the rough 
length until after assembly, when the pro- 
Jecting “horns” can be trimmed neatly 


‘Much time is saved if one operation is 
done on all parts requiring it. For in- 
stance, when notching drawer slides, end 
stiles (upright members of the frame) and 
the like, rip all the tenons with the teeth 
of the saw splitting the lines and running 
in the waste, then crosscut them all. 

‘The frame comers are joined with 
fn, carriage bolts 4 in, long. ‘These are 
tiene by driving onal se agains, the 
nut comers. When a frame is squared up 
and braced, if necessary. by tacking on 
4 diagonal Strip of wood, glue and screw 
the cleats and slides in place. When bor- 
ing bolt holes to attach the long rails, be 
careful to avoid striking bolts already in 


ot 


‘ood with standing seums. One edge ie 
Ben up and the mating ede folded over 


the comers of the assembled end frames, 

“The frame assembled, nail the drawer 
rails in place, and square in all directions, 
Fit the partition against the cupboard side 
fof the center frame, butting it between 
the rails, Keep the front edge 11/16 in, 
hoehind the frame front to act as a door 


“Foe 

comers of the cupboard door 

frames are glued and screwed, When the 

plywood sheathing has been glued and 
wd on, dors aie where 
they can a flat position, 

Sf dram aes abot have 1/16 
fn, clearance vertically and. ¥4-in, 
sidewise, When attaching the bottom 
strips, allow about 1/16cin, clearance 
for the guide, and try the drawer in 
place before the glue has set, Bevel 
the edges and ends of the front slight- 
ly toward the inside, o that the joint 
may appear small, yet have plenty of 

“To attach the table top, bore three 
Syiin- ole inthe back rl, 
‘through to pass Sin, 

screws, For boing down the seat 

the top, however, make short 

slots in. the end rails, $0 that the 
screws can slide when the top swells and 
shrinks. Notch the top for the back st 
rill 3/16-in, holes t0 receive the screws, 


soap the lag screws, and turn them home, 
Then smooth the top, joint the front edge, 
cut the ends and round the corners, and 
flue J-in. strips to the back edge at the 
ends to make up for the thickness of the 
plywood back, 

‘Cover the back, glue and brad the end 
sheets on, and round the front comers 


He contraction of the back is self 
evident. The shelves and hood-apron sides 
fare supported with cleats glued and 
screwed (or nailed). Notice in the perspec- 
tive assembly drawing how the front 
apron, to allow outward opening of the 
door sash, may’ be notched above it, The 
cleat is fiush with, this notch. 

The plywood back extends to the lower 
ends of the stiles. Install the gas pipe and 
electrical plug outlets before nailing on 
the back. Use self-contained outlets and 
screw them on the center stile, one on 

flush with the back edge. The 


under the shelf and pass it through a hole 
inthe back. (Continued on page 106, 


POPULAR SCIENCE MONTHLY 


SIMPLY CONSTRUCTED NEWSPAPER RACK 


A hull side view (vith ov 
ih'end view, and sketch of clamping method 


CIGARETTE TINS HOLD 
SANDPAPER SQUARES 


SANDPAPER squares are usually kept ia 
fan exposed, dusty, unassorted pile in the 
average home shop. It is much better and 
more economical to store them in flat 
tin cigarette boxes of the type shown. 
These are exactly right for sandpaper and 

ep it straight, clean, and dry. Numerals 
Gabe cut from old ‘calender shets and 
slued to the covers to indicate the grade 
Of paper in each box—F, W, B. 


DENTS IN CELLULOID 


pong ball has been dented 
ushed, it can often be restored by 
roping it in bolting water. The same 
method may also be used with celluloid 
toys, provided they are not cracked or 
broken in such a way that the air has 
leaked out —Crara Erumoas, 
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Becavse of its unusually simple meth- 
‘od of assembly, this newspaper holder 
can be made by anyone with a home 
Workshop. The drawings show the ap- 
proximate proportions and dimensions 
‘The legs may be turned from any strong 
wood; I used a discarded long shovel 
handle of hickory. The beveled base 
feces were, made. rom white pine and 
he panels from pine plywood. The ply 
‘wood sides and partition should be 

20 thatthe rain of the two outside plies 
runs up and down. 

Glue is spread on the joints, and the 
pieces are nailed together with small fin- 
‘shing nails so that they will not slip. In 
‘order that the bottom may be clamped 
fina bench vise, two end pieces are 
beveled with the same bevel as the bot- 
tom pieces and used as shown to press 
sainst the joint —GeraLo C, Hexxesy, 


OF THIN WIRE 


‘OR VENEER, 


HINTS ON CONSTRUCTING 
MINIATURE LINERS 


Wares making the decks of miniature 
liners, such as the Manhattan and the 
Bremen models designed by Donald W. 
Clark, itis best to build them up of 
alternate layers of wood and either thin 
‘Cardboard, wood veneer, or stifl, heavy 
paper, depending upon the scale’ of the 
model. Cut the, pieces of wood. that 
represent the decks narrower than usual, 
bat cut the pieces of cardboard, vencer, 
for paper so that they reach right to. the 
‘edge of the ship and, if the model so 
indicates, project a short distance over 
the end’ of the thicker wooden. piece, 

Tt is advisable, to. paint the edges. of 
the narrower decks black before puting 
the paper or cardboard pieces on, Details 
suich as portholes.and doors may be in- 
dicated on the black edges with white 
paint, while thin pieces of wire may be 
putin along the edges to represent the 
deck supports, if desired. 

Sewing ‘make good masts for 
miniature ships, Beads are useful; they 
make good crow’s nests, winches, and an 
{enna insulators, Portholes and smal let~ 
tering can be added with an ordinary. pen 
and black and white inks. Rigging of fine 
silk thread will ad gently 0 the ship's 

earance, and it is easily put on. Wil 
Samer See thar 


STAMP HINGES SUPPLIED ONE BY ONE 


‘Tire transparent gum 
med stamp. hinges ‘used 
for mounting postage 
stamps in an album are 
dificult 10 handle because 
they stick together and 
«url once they are dumped 
fout of the box in. which 
they are sold. If the box 
is of cardboard like the 
‘ne shown, itis better to 
keep them 'in the box and 
Femove. them one at a 
time with the tip of the 
forefinger through a. slot 
cut with a razor blade in 
‘one end of the box. 

‘A convenient method of 
removing the hinges is (0 
place the box on the edge 
Sf a table or desk with 
the slot ove 


plywood, or pressed wood, 
as illustrated, and glue the 
box to it BW. 


‘The hinges are sinned out 


STOPPED-UP RIFLES 


MAxy methods of removing rag 
obstructions from rifle barrels 
have been used, but the most re- 
liable way, in my experience, is to 
solder a straightened-out.fishhook 
to.a very stiff wire and force this 
‘miniature, harpoon down the bar- 
rel_and into the rag. This re- 
‘moves the rag in. shreds and oc- 
casionally wll pall it ut whole 
if both the rag and barrel are well 
oiled —J. A, Noviskt 


“8 


‘Shaded lamp attached to small band saw 40 
‘hat the cutting line cam be followed easily 


HOW TO INSTALL LIGHT 
ON BAND-SAW TABLE 


For accurate work, a band saw must 
be wellighted. If youre using a sw wit 
‘out a special lamp provided by the manu- 
facturer, the problem of placing a. light 
so that ‘the line being followed will not 
be ina shadow can be solved as shown 
above, A porcelain socket is bolted to a 
bbrass strip ¥4 in. wide and long enough to 
0 around the frame, and %4-in. holes are 
drilled in the two ends of the strip. The 
fends are then tumed up, the strip is 
‘wrapped around the frame, and a stove 
bolt is passed through the holes. To pre- 
vent the light shining. in the 

eyes, a shade of tin is_ fastene 
brass strip with solder, The light 
trolled through the same switch as the 
‘motor that drives the sa. 

‘A similar installation could be made 
on a drill press or other machine where 
a Tight is needed in exactly the right spot 
Only a little ingenuity is needed to make 
such improvements—Dawten RevXoLos, 


HAND TRAP GIVES 


‘Tus hand trap for clay pigeons should 
appeal to every hunter because it enables 
him to make a few practice shots before 
going afield. It is equally useful for any 
fone who wishes to improve his marks- 
‘manship or to practice for a trap-shoot 


meet. 
‘The headpiece is cut from a 6 by 7 it 
piece of in thick pressed wood com- 
Position board, The smooth side is kept 
up for the. face. 

Probably 4-in. 
Pywoed oa pice 
DY si sheet metal 
swould serve equal- 


reste woos 
VEMitnon 


THIS AQUARIUM COVER NEVER DRIPS 


Foun 


Warer in tropical fish aquariums must 
be kept warm all year round. This means 
that the water frequently is many de- 
irees warmer than the air in the room. 
Asa result, moisture collects on the un- 
derside of ‘the cover in large quantities 
‘and when the cover is removed to do any 
needed work on the tank, the drops of 
moisture, sometimes amounting to nearly 
2 cupful of water on large covers, in- 
variably run off the edge. 

‘The remedy is to support the rear edge 
‘of the glass at a lower level than the 
front edge so that the drops of moisture 
will roll off and back into the tank as 


66 


Him ab shown in the drawing 


fast as they form. The accompanying 
drawing shows how to bend sheet metal 
hhooks so that the rear edge of the glass 
top is supported inside the tank wall and 
below the front edge, which rests on. the 
top of the tank frame. The length of the 
lass. of course. must be reduced so that 
ie will just clear the inside edges of the 
ends of the tank. 

‘To hold the giass up when necessary, 
1 use a stiff wire bent so that it can be 
hhooked over the front edge of the glass 
and with the lower end bent to catch in 
the cement under the angle iron in back 
of the tank—W. B. Wrster. 


HUNTER PRACTICE 


ly well, The handle is 18%4 in. long. 1 
tumed it on the lathe, but a section of 
broomstick would act the purpose. Tape 
could be wrapped around the grip instead 
of cutting grooves. A slot is cut in the 
tnd of the handle for the headpiece, which 
is attached with two Ii ‘crews, 

The rubber bottle stopper is attached 
to the head as shown with a fivepenny 
nail which passes through a washer on 
the opposite side of the board and is 
riveted. The spring on the back of the 
head holds. the clay. pigeon in the trap. 
If the missile flies out t00 easily, increase 
the tension of the spring. The’ spring I 
‘used requires about a Sab, pull (a move 
the wire to the outer edge of the slot in 
the headpiece. The dimensions given are 
correct. for the standant clay’ pigeon, 
which is 434 in, in diameter. 

‘A reasonable amount of care must be 
taken in placing the targets in the trap, 
Rest one edge against the rubber bottle 
stopper and turn the target in a clock 
‘wise direction ‘until it rests against the 

fend of the wooden handle. Tf it is 

‘desired to make the head a little 

heavier, this ean be done by at~ 
tachinga piece of metal to the 
undersde—C.R, MELLEN 


Letts The 


NEAT WASTE BASKET 
MADE ON JIG SAW 


Cor on a jig saw from Y4-in, plywood, 
this waste basket is hexagonally’ shaped, 
12 in. wide at the top and tapering to 10 
in, at the bottom, Each of the six sides 

at the top and tapers to 5 
‘The height is 15 in, An inner basket 
‘made of copper screening as shown in 
ne of the views below, and may be re- 
moved foremptying —Titeovone JerFRtes. 


The basket be 
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MEMBERSHIP CARDS 


lub receives a candi 


a pasaport othe 
ve trateenity of home 
Erattamen and conveye al 
Reomeworkah 


National 


“cuit, tn: 


on ot” eary inguin. tn 
Fegued es organising clube © 


C bers of the first. twen 


hhome workshop clubs organized 
the auspices of the Guild, Nearly 1,000 
ten in about 400 different comarunities 
vnited States and a score of «ities 
rannda have expressed aa 
interest in forming local clube. To each 
Of these the Guild has issued full instrue- 
tions in regard to eligibility, obtaining 
hamea of prospective members, where to 
Hold meetings, how 10 call-and conduct 
the firs meeting, how to organize ona 
permanent basis. and related matter. 
Ait this has been “accomplished in. less 
than two mouths after the first announce- 
ment of the Guild appeared in Porvtan 
Scasce Moxrity 

Some of the clubs have already hed 
their second and, in a few cases, their 
third meetings and have adopted & cone 
stitution and by-laws based on the model 
Supplied by Guild. headquacters. "Ove 
hub doubled its membership at its secob 
mrecing The. "Topaks Homework 
Chub, which organized with twenty 
Sharer membery, hav already added nine 
The Denver Homeworksbop Club also 
audded nine members at its second regular 
meeting 

“The Amarillo Homewotkshop Club of 
Amatilo, Texas, which marted with four 
icen charter, members, took «poll and 
fone that ie mente inte the 
following occupations: electrical engineer, 
dlemist, science teacher, mancal trai 
instructor, laborer, insurance agent, chez 
fal-engineer, retired merchant 

‘The olicers of the Topeka Homesork- 
shop Club are a pharmaets, printer, bard- 
fware merchant, and engineer. AL one of 
the meetings of that club a member dis- 
Played a collection of more then 100 
Vaneties of wood and” explained the 
acteristics and uses of many of them. 
Each club meeting so far reported has 


MARCH, 1934 


ADVISORY COUNCIL 
Professor Collins P. Bliss 
ithe College wf Es 
New Fork Uateerty 
Dr. Clyde A. Bowman 
Deas tf the School of Fodustriat 
“astern, Stont ‘esta 
Menomonie, Wis 

Harwy Wi 
archi, 
Dr. Hugh S. Cumming 
United states 
nt Sersce 
Maj-Gen. Benj. D. Foulois 
Chief the ir Corps, U.S. demy 


Capt. E. Armitage McCann 


Fomader Ship Mode Makers Clab 
Pease 
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outer and. Publicist, New Verk 


been a revelation in the caliber of the 
men who altended and in their eathusi- 
asm. Much special talent in craftwork 
has already been discovered among their 
members. In many eases it became quick- 
ly evident that the difficulty would be not 
‘so much how to find interesting and in- 
formative programs, but bow to take ad- 
vantage of all the knowledge and ex- 
perience available within the club itself. 


are issued to twenty-one 
Home Workshop Clubs 


First Roster 
of Local Officers 
Announced by 
The 
NATIONAL 
HOMEWORKSHOP 
GUILD 


Some clubs have even suggested! meeting 
fonce a week instead of every two weeks, 
In one case it was definitely decided that 
the business meetings of the club would 
be held every two weeks, but there would 
be an informnal get-together at one of the 
members’ shops between the regular 
meetings 

‘The most surprising thing of all has 
been for club members to discover that 
some neighbor whom they have known 
for years in a casual way was also a home 
workshop enthusiast, ‘This has happened 
frequently. It is certain, in fact, that 
anyone who starts a club will quickly 
find congenial companions to pursue his 
hobby with him. For full information, 
Ail, out the coupon at the end of this 
E. Raymond DeLong, secretary of the 
Guild, has had to answer many questions 
in regard to the work and scope of the 
Guild and the organization of local clubs. 
A few typical questions and his answers 


Inguiry: Are there any restrictions as 
to the number of clubs formed in any one 
locality? Answer: There are no resttice 
tions, but the Guild advises discretion, 
except in the fContinned on page 90} 


MYSTIFYING 


‘BLACK LIGHT” 
Experiments 


EASILY MADE WITH LOW-COST LAMPS 


1 piece of rock 
ing jewel, con- 
yerting lubeicating 
liquid light, and discovering whether your 
frlends have any dead teeth are but a 
‘of the mystifying tricks you can pe 
form with “black light” produced by in- 
expensive equipment. This light is a 
near-ultraviolet radiation that is invisible 
to the eye. Its power to make various 
substances emit light of a visible color 
causes these magic effects 
‘Several inexpensive ultraviolet light 
sources can be used, The ordinary: 
candescent lamp produces some ultravio- 
Tet, but is a comparatively feeble source. 
‘A 35-cent phototlood bulb is much better 
hecause its filament operates at a high 
temperature. This lamp burns about two 
hours on a standard lighting circuit. A 
still more powerful source is any of the 
Various sun lamps or health lamps, such 
fis those employing the so-called S-1 or 
S°2 bulbs, of carbon arcs, 
‘The filier suggested by lighting engi- 
neers at the Nela Park Laborataies of 


violet to pass, is a piece of special glass 
known as “purple ultra-heat-resisting 


lass.” This costs about $3.25 for a piece 
6¥4 in, square. Tt should be mounted so 
that it will not be broken by a blow or by 
strains resulting from clamping, and it 


«s 


the lamp. Another thing to 
remember is that the lamp, 
particularly if one of the pho- 
totlood or sundamp bulbs 
must be well ventilated 10 
prevent. damage. 

‘A simple way to fulfill these 
conditions is to construct. a 
‘wood frame, say about 24 in. 
square, and stretch a piece of 
ordinary screen wire over iL 
Cut a mask of heavy card- 
board or asbestos, making the 
‘center opening exactly the size 


Water E. 
Burton 
neal 


By 


ce of special glass. Lay the 
the screen wire, place the mask 
around it, and, if necessary. add a second 
mask that has an opening slightly smaller 
than the glass, to keep visible light from 
escaping around the filter edges, ‘Then 
place a second piece of screen wire over 
the glass and masks, and tack the edges 
to the frame. The glass is thus sand- 
wiched between (Continued om poe 91 
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Donatp W. Crark tells how to whittle out a model of the 


World's Fastest Racing Plane 


are true. Cut in pockets to take the struts, 
which are set in glue. The struts can be 
cut from thin. wood. 

‘The tail units should be made and at- 
tached in the usual manner. ‘The head- 
rest cowling is glued in place, The wind- 
shield can be made of celluloid, or yellow 
(detail) drawing paper will serve, 

Cut slots into the spinner to take the 
propeller blades and glue them in, 

Give the entire model a coat of medium 
ray. Use light red over this, leaving the 

ven radiators, cockpit, and nose cowl- 
ing with spinner and ‘propellers, gray. 
Stripe the rudder as indicated, 


Model of Macehi- 


| HE world’s fastest air- 


plane, the’ Italian Macchi-Cas- 
toldi ‘seaplane which recently . 
clipped ofthe, etragdinary 
speed of 440 miles an hour, is an unu- in the block before shaping. 
Sally interesting design for'model mak- Mark where the struts go, and 
ets to follow. at these points cut in and dig 
‘Only seventeen units are required, or out with a knife point, oF use a 
eighteen if the propeller spinner is cut in drill for this, ; 
two, The. pa ‘nailed together or Make the wing in one piece 
Fstened with glue or household cement. and St it accurately to the fu 
Plane a white pine blank to the size selage, to which it should be 
fiven for the fuselage and shape it with nailed or glued. Shape the pon- 
4 fine-toothed saw and a sharp knife. toons from blanks squared to 
‘Smooth it up with sandpaper. Its easier the size given, Smooth them 
to cut the tail slots and the wing recess well and make sure the curves 
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GLUE THREADS In PLACE AS 
‘Shown ay Dorree Lines 70 
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and top views of the assembled model and detail drawings of the various parts, with an inch scale for fading 
‘mensions not apechScally suarked.. When built the tine suggested, the’ scale ofthe model in compation tothe fllatee plane Sp tacequa 
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HINTS ON MAKING SALABLE ASH TRAYS 


Asit trays are easy to make, are alway 
in demand for gifts and prizes, and it is 
‘often possible to sell them at 2 proit 

If you are a beginner in art-metal work, 
it will be well to start with lead. Three 
beaten lead trays are shown below. Each 
‘one is made from a disk of 3/32-in. sheet 
ead 4 in, in diameter, and is hammered 
{nto shape with a ball-peen hammer, 
working from the inside 

‘The first ash tray in the group at the 
top of the page is 
of 1Ssgage soft 
sheet copper. Tt is 
hammered flat 
then bent inte 
shape over a wood 
block, The second 
is 22-page copper. 
This is not _ham- 
mered, but is 
shaped over a Yo~ 
in, rod held in the 
vise as illustrated 
‘The third is brass 
and the fourth 
copper, Both are 
shaped in-the same 
‘manner as the ead 

‘The lead trays 
are left plain, 
brass one is mere 
ly polished and 
lacquered. The 

trays are 

colored in a solution made by dissolving 
‘small piece of liver of sulphur in about 

‘quart of water and immersing the trays 


UNIQUE SMOKER’S SET MADE 
FROM THIN SHEET LEAD 


Foxe a 1-pl, salad dressing jar and a 
small. sheet of lead 1/16-in, thick it. is 
possible to make a novel and decorative 
pipe smoking set. Lay out 2 15-in. 

of lead and scribe a 24- or 3-in. circle 
{in the center. ‘Then lay out and cut 34 
radial stripy #-in. wide as shown. 

Next prepare 4 icin. wide steip 
by ceulting around athe sk 
until you have a piece 14 ft. long 

Bind a piece of friction. tape 
around the shoulder of the jar to 
prevent slipping. Set the jar in 
the center of the 15-in. pattern 
and ‘bend every other strip up. 
Run the J@-in. strip around over 
these; then bend the others upy 
and the first ones out. Repest 
until you have reached and rounded the 
shoulder. Cut off the underneath strips 
at this point, Run the 24-in, strip around 
ayain; then ‘bend the others down ov 
this last weave. The exp. 334-in, in 
ameter, is bent up around the tin jar eap 
against the edge of the bench. 

‘The pipe tray is Gein, square wit 
comers" rounded, "Arig Tin. 
bent up all around, and half of this is 
bent out and pressed down with a piece 
of softwood—T. M. Toate 


the 
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Forming the Mates of Yoo copys 
tend Krom lead 


until hey turn brown. Then, they. are 
washed, dried, carefully polished. and lac- 
quered—Dick Hutcmxsox. 


‘The tobacco Jer 
Tae “plane cone 


piven ies 


TESTING DOUBTFUL GOLD 


Intrrartox and spurious gold may be 
discovered by placing the sample in an 
air-tight box in which there is a glass or 
Porcelain dish containing a small quantity 
‘of iron sulphide. The sulphide is covered 
with hydrochloric acid, and the box im- 
mediately closed. After several hours the 
sample, if spurious, will be discolored. 


OLD COLONIAL LANTERN 
IMITATED IN COPPER 


‘To axe the body of this replica of an 
arly American lantern, cut a blank 834 
by 16 in, frm 24-tge soft shet copper, 
with four gs on one side as shown, 

Piece may be merely punched with ran- 
‘dom holes, or a design may be outlined 
ad punched out. “The punching is Heat 
jone. with a ail set on 
steel block. “When this is completed, toll 
the piece into a cylinder and. rivet or 


to correspond with those 
‘on the lugs, and the two pieces are riveted 
together with No, 14 brass’ escutcheon 
pis, Cut airy of 16age copper 
In. wide by 10 in. long. for the handle, 
bend it into a ring, and rivet. the ends 
together. After drilling, a 3-n, hole 
through one side of the ring, attach it to 
the cap with a }4-in. fixture bushing 
Leave the lantern in its natural finish ang 
wire it in the usual way—R. J. H. 
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Deck Fittings and Guns for Our 


SHARTFORD Model 


By Captain E. Armitage McCann 


V \ E ARE now ready to make 
the deck fittings for our 


model of Farragut’s flagship Hartford. 
‘Those who did not see the two previous 
installments (P. S. M., Jan, '3, p. $7, and 
Feb,, p, 66) should look them 'up if they 
wish’ to build this model of the most 
famous steam-and-sail warship in the 
United States navy, 

Suppose we star amidships 
with the funnel assembly. 
Tunnel is 1 in, in diameter and 
rakes the same as the main- 
mast. A piece of brass tube or 
even’ wooden one would! do, 
Timade mine from a thin piece 
fof sheet brass, winding and 
binding it round a wooden form, 
filing the edges quite thin, and 
soldering the joint. A. S4-in 
strip is soldered around the top 
edge. ‘Through this I drilled 
four holes to which I soldered 
eyebolis. The funnel will be 
navy stone color. 

‘The base, or fiddley, is an 
‘oblong block 3 in, thick. On it are two 
rating hatches, and abaft the funnel are 
two ventilators. The latter can be carved 
from wood or cast. There are a number 
of gratings so it is worth while to develop 
‘4 good way to make them. The bars and 
penis cant be oo eal, beens a 
the real grating they are onky 14 in. 
most tedious but most satisfactory method 
is to half-lap strips of boxwood. They ean 
be made by cutting a form and molding 
them in plastic material, or by using theee- 
ply, wood, by ponching square les 

sacl eat ade wal he 
model is nearly comy Then put in 
position, nail down a piece of wood to fit 
the inside of the funnel and. glue the 
Tunnel to tha a 

There are four plain grating hatches 
of the same height, as shown on the deck 
plan published last’ month. I made these 
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Captain Drayton 
i 


Laskin 
{cwarda the foot othe toremast. Above: Mere deck Rings 


from solid blocks into which the gratings 
are let in. Then there are two compan- 
ionway hatches—the second from for- 
‘ward and the aftermast on the main deck. 


built the sides of these and let the 
‘gratings lie in rabbets. Over them are 
cross wires; these are to spread tarpau- 
Hins in wet 1€ wires into 
the edges, then notched where they 
‘crossed and there put a drop of solder. 
‘These wires and hatch sides will be 
white; the others black with teak color 
srratings throughout, 
If you want to go to a lit 
trouble, insteae 
ting the eat 


le extra 
of put= 


hatches you can have 
them open, showing 
crossed ladders tothe 
berth deck below ain 
the sketches on page 92. 
Hartford “hove 

wit 


The 
her “anchors in 
the old-style 
capstan, 
seen at 
plan, This can be cut 
from a piece of wood, 

| with a separate piece for 
the pawl rack and fat- 
tened pin points for the 
pawls, The top and bot 
tom will be black with 
dark natural wood for 

the whelps (cut-out middle portion). 
similar but smaller capstan N2, 14 in. 
high, stands on the forecastle head. 

We have (Continued on 
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riple- Dog “Tripod 


WHITTLED FROM ONE PIECE 
By E. J. Tangerman 


W HITTLING a tripod in one 
piece, usually in the form of 
dogs but occasionally” like. intertwined 
‘snakes is an old, old trick of Oriental or 
West indian origin, I have seen several 
‘exmples brought from Jamaica and other 
parts of the West Indies, and have heard 
‘of such tripods being Used to support 
crystal balls and incense burners. Every- 
‘one interested in whitling, should learn 
to, make these. 

‘The shapes, of course, do not have to 
the copied with microscopic accuracy. In 
fact, no whiitler would make two 
vexactly the. same 
Hess, that all the dog-type tripods 1 have 
seen, have been almost identical in respect 
to the head and foot designs, andthe 
serpents are likewise identical 

‘\ hard, tough wood should ‘be chosen, 
Thecause most” of these pieces, wher 
finished. are_pressed into service to sup- 
ort trays or ornaments and must ther 
lore bear a litle weight. The very nature 
‘of the design places the weight across the 
strain, and there is considerable strain at 
the énds of the rude link forming the 
animal's body. 1 have made a- number 
‘of these tripods, usually in red mahogany 
Which has a reasonably dense grain, gives 
4 good appearance when finished, and_is 
{ough enough to take the light” strains 
imposed upon the tripod in use 

While the piece, both when finished 


n 


and, in the drawing. looks exceedingly 
intricate, it has a regular design and 
be found easy by the whittler who has 


made the familiar chain or ball-in-a-cage 
and similar pieces 

‘The block from which the tripod is to 
be whittled is cut to a rough hexagon. 
‘One of the drawings shows the arrange- 
‘ment of the dogs’ heads and feet. The 
heads take up each alternate corner at 
‘one end of the block, and the feet occupy 
the corners farthest’ away at the other. 
with the body passing diagonally between, 

It is easiest to begin by whittling the 
hheads and necks rudely to shape at onc 
end and the legs at the other. remember- 
ing all the time that the commer at a dog's 
nose on one end will be blank at the 
other end of the block. When the legs 
and heads are roughed out, the center 


section may be cut round 
and the lines of the 
bodies cut in roughly, 
Then begin to work 
from one head toward 
the diagonally opposite 
foot, roughing out the 
two’ sides of the body 
carefully so that too 
much stock is not cut 


2 ipod, which ie 
[ecaee Teas wood was cut trom the dope 


away. If that should happen, one of the 
‘other bodies will be too weak to support 
its share of the load. When one body 
hhas been roughed out, continue from 
point to point all around the block, 

‘This progressive whittling is continued 
‘until the outlines are all smoothed to 
shape Probably the wafer blade of 
penknife will be required to separate the 
various bodies. When they are separated, 
they are smoothed up and thinned to the 
thickest shape which will allow them to 
be spread open as shown in the photo- 
raph, The, heads and feet are. then 
finished, and the whole piece prepared 
for finishing by sandpapering. 1 have 
found a linseed oil dip and waxing best 
to bring out the natural color, 

‘The finished tripod may bear a bow! 
for crystal, and either may be pinned in 
securely by pausing a stew through, the 
small central triangular opening, which 
can be seen in the photograph showing 
the top view. The screw should be set 
into a small wood block. This is the 
method used 10 hold the small ash tray 
and the $ in. diameter metal bowl, One 
tripod—that “holding the metal bowl— 
stands lower than the other because more 
wood was cut from the dogs’ bodies, 


For another whittling stunt, see Mr, 
Tangerman's previous a 
Jans (PS, M. 


{iwreauoce 
fina PARIS 


‘from single hexagonal block of hard wood 
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There's the “Date-line.” It 
tells you Eveready Batteries are 
FRESH AS A DAISY 


rour flashlight battery is really “packaged 
electricity” . .. electricity’ produced from 

six powerful chemicals of the type that Science 
knows as actire. Naturally battery service 
is best when these chemical elements are 
FRESH. Then they have more pep and punch. 

Fresh batteries, that's the kind you w: 
and can always get in <a 
these batteries sell 50 fast 
has BILESH Eveready... with a date line on 
‘each battery to prove 

Notonly are Evereadys fresh as adaizy when 
‘you buy them. ‘They're superior «. « in every 
ing that counts. In Evereadys, you buy, for 
dime, what forty years of working have 
the world’s largest makers of batteries « 
All-urmored construction » « «a 
liner” that keeps the balanced 
light-making elements in hair-triggeralignn 
« «and a strong metal top that prevents power 
{rom leaking away when the battery is'tin use. 

‘Alot for your money? You're right! And you 
get that same satisfaction whether you buy 
Eveready Batteries to use in a flashlight, in a 
radio .. . or to power the ignition in a motor 
boat. National Carbon Company, Ine. General 
‘Offices, 30 East 42nd Street, New York, N. Y. 

UNIT OF UNION CARBIDE 
AND CANNON [Ifo CORPORATION 


WATER—Ol course it seemed imposible 
light could be lit under water, said Mabel Hol 
there it was, our long range focusing flashlight 
‘Charley* dived, got the flashlight, and climbing oa 
the bottom of the upturned boat, lashed the light 
until help ease. 


There's the date-tine! 
1. pusrantees that the 
erealy Battery you buy 

rar ashlight is fresh 


ra day, 


EVEREADY 


= 


Millions of unwired radion are powered by Eveready Air Cell “A 
atteries and Layerbit “B™ Batteries. Eveready Dry Cells serve hun 


des of users in the home and industry 


‘8 DAYS ADRIFT! THEN FLASHLIGHT BRINGS 
HELP —George T. Barnes® (right) showing Cap- 
tain Heary* of the rexue ship, the Baslight which 
saved his life on the eighth day of helpless drifting 
“Thee times [sighted ships in daylight but they 
couldn't see me,” mid Barnes... “but at night, 
say Gaslight ave me.” 


SHE—Why Tom Martint The- 
Tieve you're afraid of the dark 
in the attic. 

HE—Afraid nothing! I'm play- 
ing safe aguinsta twisted ankle 


‘io the ral amc of care ltagh hee wer gen the cmt rons pompano 


A MATCH-MAKING MOTHER 


ey BORA. oar Age 
You Bowe wow $9 
QUARRELED WITH THAT 


EART, o#ILD, WELL 
FING AWAY TO 


h BUTTER FOR DINNER 


Wy. xpter ro 


BE.onarOrwar FM 
TD BETTER surten To heaven! 
ireauoy nian Now| | xo guesTon sow 

SAv.couDTwar BE | |asoutwr otna SA 

WnAT DOBAB MoTHER| | AoM OFFENDING! YES, you DARN 
‘Miar?is'worTme | | Uresvovaers You IR.sttwtD olD wrTevesantR: 
IASON bona v2coa. | | Exraa-cutaw (omy, WERE naar 


ATTIMES? 


“B.OIGONE Dorms rn seventh 


HERES THE SECRET 
‘OF COUNTLESS 


Fits adiane “Mian 
mnhow do tier r 
ions — 
tone ro bert ar 
swer in thousands upon thousands of cases is 
Lifeury. This popalat toilet soup does won: 
ders forthe skin. Its gente lather der-lanser 
potes—brings out natural loveliness. 

“B. 0." never warns its victims 
How easy t0 offend unknowingly —expecal 
shen rooms get creel ery pay me 
bathe regulaely with Lifebuoy. We can tell 
by its quickiyvanishing, hygienic sent chat 
Lifebuoy lather purifies and deodorizes pores 
— stops "B. 0." (bdy der). 

Morty Gon Meatting Baron} 


() 


SET wy GODS 
WOMKONT Ws 


fore, wars we 
seenet? ost aD) 


Gee 
tae 
ans Ferny 


120 10150 swaves In THE 
116 RED TUBE-AT YOUN 
‘onuesisr’s 


7 WONDER YOU BUOY SHAMWG 
ai TS LATHER. LEVER AD 


TRIAL TRE. 


1 WORDS 12 oF be swoaTest 
'SLICKEST SUAVES YOUVE EVER HAD ! 


Curtains and Scenery 
for dressing up a MINIATURE STAGE 


e 


NYONE can build the frame- 
work for a miniature stage, 
but it requires some 
knowledge of actual the- 


atrical practice to dress it up with 
‘curtains and scenery in the style of 
«professional scenewright, The ac~ 
companying illustrations show how 
this may be done, 

‘The construction of the stage it~ 
self was described last_ month (P.S,\ 
Feb. "34, p. 87), and all the dimension 
riven in’ this article ate for that stax 
Everything is to the scale of 1 in, equal 
1 ft. The same methods, however, can b» 
uused in making curtains and scenery for 
any miniature stage. 

By studying the drawings and illustra 

8 you can learn the relationship of the 
different parts of the equipment and 
where each piece goes when finished, All 
the hanging pieces are hung from’ ‘he 
frame above the stage with wire book 
By choosing mill samples of ends that are 
too short for regular us 
‘most of the material at a reasonable 
price from a drapery shop,, Velour, 
velvet, and. similar materials are 
best, for they take light well and are 
pearance. 

‘The valance is necessary to mask 
off the top of the stage. Tt is 36 in. 
Tong and’ 12 in, wide and held by 


GRAND DRAPERY 
FRONT CURTAIN (04 
VALANCE 


Simplified plan view to show the names and 
Hpproximate position of curtains and scenery 
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AMD PAINTED TO 


By | 
Benjamin 
W. 
Hicks 


jupas sarrens 


VALANCE 
SetoNG 
vwiot 


Funae 


sit a iene pres 


hhooks from the frame on top of 
the stage (sce photo, page 87). 
‘The front curtains are madi 


you can obtain 


double batt 1¢ top, a8 shown in one 
of the d ist cut two small bat 
tens each 1 by 34 by 36 in, Take a piece 
of lightweight material 14 by $4 in. and 
cut out the bottom edge as shown in the 
thotograph on page 87. Hem this and 
finish the botiom edge with a fringe, A 
suitable fringe about 114 in. wide may b 

purchased at a ten-cent store. Mark the 
center of the material and batten, and 
pin in pleats about every 3 in. When these 
are even, fasten them in place with ane 
tack through each pleat. Attach the other 
batten to hold the material without danger 
of its tearing out. Drill holes 6 in. from 
each end and hang the battens with wire 


next, They should be of the 
terial as the valance, Cut (wo 
each 20 by 24 in, Tum 
hem on all sides, leaving 
the bottom bem open so that. a 
small chain or weight may be 
run through to make the curtain 
hhang straight. When finished, 
each curtain will be 27 by 22 in. 
Sew on a fringe to match the 
ance, and hang. You may use 
ither a traverse rod or a regu 
Jar curtain rod. ‘These curtains are hung 
directly behind the valance, 

‘The grand drapery is made in the same 
manner as the valance except that the 
bottom edge is straight and is 40 in. Tong 
when finished. Leave about 4 in, between 
the front curtain and the grand drapery 
when hanging. 

Tormentors are used to mask the sides 
of the sae and shou be, made of the 
same material as the grand drapery. As 
these pieces must stand alone, build a 
frame 7 by 21 in. and tack the material 


in place, allowing for pleats. These 
frames may be made to stand by using 
small angle irons. (Continued on page 87) 
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Helpful Hints 


for MOTORISTS 


New Ways of Doing Things Described a 
by Our Readers for All Car Workers 


HEN lubricating a. ear equipped 
with a pressure system, one fre- 
quently encounters a tight shackle 

bolt. that has. become clogged with old 

lubricant, Being caked, it forms a tight 
plug that resists the pressure of the lub- 

Ficating. gun, To loosen such a bearing. 

Simply-remove the weight of the car from 

the spring and tap the bolt with a ham- 

eras the new lubricant is forced in, 

‘The free bearing, plus the jarring and the 

ressure, generally will loosen the old 
lubricant. ‘In the car up, place 
the jack under the frame near the spring 
fn question and raise the frame just 
enough to bring the wheel to the point 

‘where the tire is barely touching’ the 

ground —R, MeC. 


Cutting Rubber Hose 


WHEN cutting new sections of radi 
tor hose to the proper length, a 
eater job will result if you use an 

ary crosscut saw rather than a 

Simply handle the piece of hose as 
would lumber, holding it firmly in a vise 
or ordinary bench block. Saw slowly and 
with short strokes, applying. just, enough 
pressure to make the saw cut—G, H. B. 


Adjusting Timing Chain 
JREADJUSTING 2 timing chain that 

has jumped a tooth oftentimes proves 
to be a difficult job for the lone mechanic 
to handle. At best, lifting the chain and 
tuming the crank requires more than two 
hands. On cars having an automatically 
adjusted chain, however, the writer has 
found the following method to be success 
ful: First, cut the top and bottom from 
an ordinaty tin can that is slightly larger 


n 


than the crankshaft gear. After the chain 
has been lifted free, slip the can over the 
gear. By preventing the gear and chain 
from meshing, the can will make it pos 
sible for you to insert the erank and turn 
the gear until the reference marks are 
in their proper, locations. When the ad- 
justment bas been made. remove the 
‘can and the chain will then easily slip 
back into place—R, M. C. 


Removing Dents From 
Gasoline Tanks 


USING water, air pressure, and a 
Baier fy oeain tnt acta 
remave ‘all dents in 2. car taline 
tank. After all openings except the filler 
Pipe have Been plagged, il the tank with 
water and apply an air pressure of about 
Titeen pounds with either a hand pump 
for garage comprestor, Then tap lightly 
found the dent with the mallet, The 
jarring, combined with the pressure, gen- 
erally will force the metal out fush with 
the tides. To apply the air pressure, fit 
2 spare gasoline tank exp with an old tre 
talve as shown. inserting’ washers. under 
the nuts to make it aitight-—J. M. V. 


1-20.96. AIR 


——— 
fa RUBBER BLOCKS 

Tana 
Anti-Steam Windshield 


ITH some felt, a section of 
ccut from an old’ windshield, two ease 
ily made clamps, and a few blocks, of 
rubber, you can fit your car's windshield 
‘with a Valuable anti-steam glass, As 
in the illustration, the felt holds the inner 
sass away from’ the windshield proper, 
forming an air pocket that will prevent 
steam from forming and obscuring the 
driver's view when it becomes necessary 
to drive with the windows closed, ‘The 
two clamps are fastened to the frame ju 
above the windshield. while the two rub 
ber blocks are used as wedges to hold the 
lower edge of the glass in place, When not 
needed, the glass can be removed by 
loosening the thumb screws—E, E, H. 


Running Board Treads 


AMATEURS ret into dificulty when 
they attempt to replace running 
board treads that have worn through. be- 
cause the new material tends to pucker 
up in, places. This can be overcome by 
weighing down the new rubber matting 
with a thick layer of sand until the ce- 
ment dries. Incidentally. ordinary sodium 
silicate, more commonly known as water 
lass. and used in preserving exes, is an 
‘excelient cement for this purpose. Tt can 
be purchased in quart cans from any 
large grocer and will cost less than the 
same quantity of ordinary rubber cement, 
=D. J.B. 
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NEWirflur CHRYSLER 
y 


motor car that actually 
ore the road it runs on 


IMAGINE, 


seems to 
+ +a car that lets you read or write 
as you ride at speeds up to 90 and 95 


miles an hour! 

‘That's the Floating Ri 
Airflow* Chrysler. 
principles which m 
‘easy to understand. 

All the important weights in the car 
have been redistributed. The engine 
is ever the front axle. “The rear seat 
is 20 inches firwurd of the rear axle. 
Passengers ride in the middle of the 
car... exactly at the center of bal- 
ance. . . the point of least motion, 


c in the new 
he scientific 
it possible are 


> 
aes AY yy 
Se" 


WK center or satancer 
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In addition, the “periodicity” — or 
rate of spring action—has been greatly 
slowed down. The motion of the car 
becomes a long easy glide .. . exactly 
like riding on a cushion of air. 

No motor car in years has intro- 
duced so many scientific advancements 
as the new Airflow Chrysler. Ie is 
difrentin looks. .. different in action 
=. - different in riding comfor 
difterentin its genuine streamlining 
diferent in its refreshing new beauty 

See the new Airflow Chrysler and 
ride in it. . . you'll get one of the 
thrills of a lifetime. 


Sout Distinctive 
1934 MODELS 


IYSLER AIRFLOW EIGHT... 1215.5. 


s 


By 
Kenneth 
Murray 


aw, 
With only your camera and a 
cardboard tube, you can take 


triking Photomicrographs 


00d photomicro- 
hs of tiny objects and organisms up 
to forty-six or more diameters. Of course, 
if you own a microscope, it will aid in se: 
lecting subjects suitable for photog 

‘The method is much easier and simpler 
than the standard one of photographing 
through a microscope. You will need 
small hand camera with a good lens and 
focusing (ground-glass) hack, which can 
pethaps be borrowed if not already: ayail- 
fable, A larger camera can also be used, 
hut if your camera is of the roll-film 
type, it must first he hited up so that a 
piece of ground glass can be used for 
focusing at the back and so that a holder 
for cut film, film packs, or plates can be 
attached. Then you will need an auxil 
iary lens of the type sold for copying, 
which costs less than a dollar and slips 
‘over the front of the regular lens: a card 
board mailing tube about 24 in, jong and 
of as large diameter as possible; several 
small pieces of plywood. some black- 
board paint (or a dead-black mixture of 
shellac and lampblack), and a C-clamp. 

ind the exact 

inside diameter of 
the mailing tube 
and cut two ply 


screw t 
Shutter from the 
camera, If your 
camera is of the 
tre having se 
Upright support 
for the shutter, 
the support isi 
engaged from the 
camera bed and 
{nid aside: On the 
hhc of the shut. 
te will be found 


a lens barrel that projects slightly, and per 
hapsa threaded bushing, -Atany rite, make 
a hole in the exact center of one of the 
disks to receive the rear barrel of bushing 
fof the shutter, It should be a tight ft 

‘You will find that the mouth of the 
camera bellows has a metal plate. A 
hole the same size as the one in the plate 
is made in the other plywood disk, which 
is screwed in place as shown in one of the 
photographs. Mix up the blackboard 
the'Bead’ of an eedinary paint thoroughly: (Confined on page 72) 
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Snapshots at Night ! 


«+. with Eastman’s remarkable new “SS” film 


~IRST came s1 i hen used under artificial light 
Finnish 7 J the camera in your hands 
dull days and in the shade. Now as you would in making any ou 
snapshots...indoors...at NIGHT! door picture. One touch of the k 

Just use a camera with an f.6.3  ton—dick—and you've ma 
(orfaster) lens, twoorthree Mazda snapshot. I 


Photoflood bulbs that Intores 
* * Indoor picture 


KODAFLECTOR_Wik 
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we 


and a Generous Sample 


BOTH FREE!! 


tmaaval-tava ft 
this iaceresting. and helpful. Glaing 
Guide. Te contains doreas of money: 


tind 
Baltatags 


things easly and permanent 

jou cao glue © wosuy 
sioed seis pic mova, bess, 
Fough ‘sage or plain neglect. 


FREE SAMPLE 
CASCO Waterproof GLUE 


AT NO COST, you will also receive 
‘enough CASCO to do several gluing 
Jobs. This is the same super-strength, 
Wwonder-working adhesive used in 

woodworking and furait orien: 
‘You will be amazed and incrigued 
find dat CASCO—a clean, non-odor. 
ous powder mixes 30 quickly in cold 
ny eusyspread- 


Eaeeepesretaesny ie pment 


The Big Secret of 
CASCO'S Great Strength 
Unlike ordinary glues and pastes, 
which harden merely by evaporation, 
CASCO sets chemically ike concrete. You 
‘nly have to glue it once with CASCO. 

Your Hardware Decler carries 
JCASCO In 10c, 25c, 40¢ end 65¢ 
Jeans. Also 5-1b. and 1O-ib, sizes. 


TEAR THIS OUT...MAIL TODAY 
(Save 20 — stick it on a penny post card) 


peppery | 
p BES See 


‘ene te me my sop ft CASCO Cine 
‘Odue teehee wn yor fre tal sme 


cA LITTLE 


Knockabout Table 


Designed so that it won't tip over 


HIS little table is patterned after one 
brought to this country from Sweden 
more than 200 years ago. It may be 

made of maple of alder, or with a top and 


bottom of fir plywood, or, i desired, of 
| ther vencered ‘oF solid’ walnut or mahos- 
‘any, the uprights being solid in all cases 
N’serew center is sed in turning the top. 
‘The edge is finished to a I-in, radius a5 
shown, the top part being slightly” rounded 
off to give a eood. fini. If no lathe is 


‘which the blank 
five it truly circular form.” The edge may 
then be finished carefully with router or 


the top ie rotated to 


by hand. Tf equipment is available and the 
Dilder's taste ‘runs in that direction, the 
Suter edge may be cut in scallope to give 3 
pieccrust elect. 

‘The uprights are next turned from stock 
164 in. square and about 18 fa, long. The 
marks of the headstock center are cut off 
when the piece i cut to the finished length of 
1714 in, After these pieces are turned toa 
uniform diameter of 154 in, the center is 
reduced to 74 in. and the ends to. i 
Smooth 


curves join the diferent diameters 


= 


Side snd plan views 


Sih dieetions tative from an antique piece 200 years ld 


By 
PAUL H, NELSON 


The two end, port 
Deine 
fit into 34-in. holes bored in the top 
bottom piece 
‘The bottom piece i next laid out on a 
ples of Sin alock 12 ine wide, Ts form ie 
jased upon an equilateral triangle, the con- 
‘eave sides being ares of circles, The uprights 
are set in another equilateral triangle of 
Smaller size. The layout is begun by laying 
Sout a distance of 174 in, with a distance of 
1044 in, on either side of it alone one edge | 
of the stock. With the outer end of the 
Toxin. space as a center, an are i struck 
from the end of the ?h-in. space 8 until & 
chord. BC is also 1044 In, in length, ‘The 
‘other two sides are lasd out in'a similar man- 
her, The center of the piece is then found 
lay. arcs from the centers of the Mat 
af the edge, and the holes for the 
Uprights are located 824 in, from the center 
‘of the three corners as shown. The 
Dottom piece may: now he sawed out and the 
top ede rounded off on a )s-in, radi, 
‘After the holes for the uprights have been 
bored with a. Sein. bit, the piece may” be 
used as a template to locate the holes in the 
top of the table, Care should be taken in 
horine these holes that the spur of the bit 
does not penetrate the finished upper sur> 
face and spoil the top entirely, 
three feet are sawed out 
of 114-in. stock and fastened to 
the bottom piece with nails oF 
screws, The uprights are ued 
into the top and bottom, and 
the table is ready for sanding 
and_ finishing, 


pend to a certain extent, 
the wood used. The original Is 
a hardwood finished in walnut 
Stain, Maple may be fniched 10 
‘match the early” American fur- 
niture now so popular and pro- 
ected with a coat of shellac OF 
weax well rubbed in, Paint or 
Thequer. would be suitable for 
‘bedroom ue, 
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YOU CAN TAKE STRIKING 
PHOTOMICROGRAPHS 


(Continued from pase 76) 


tnd with it coat the inside of the mailing tube, 
‘This may be done easily by holding one end 
to the light and painting with a brush tied to 
sick, Alo be sure to blacken all parte 
wood disks that are exposed on the in- 
when they are fitted in the ends of the 


tube, 

‘The outfit is then set up as shown at the top 
of page 76. A wooden cradle Is used 10 
Support the mailing tube, and the camera bel- 
lows is drawn out most ofits length. A good 
place to assemble the outfit is along the edge 
5f a workbench. Be sure that all parts are 
steady and without possibilty of vibration 
Fasten the bed of the camera to the bench 
4 C-clamp. 


"THE est mount forthe specimens to be 
photographed is a box about § in. square 
‘with one side painted dead black, or 2 minia- 
ture easel may be made, In any’ event the 
surface must be all black, "A light-colored 
fpecimen may’be mounted directly on this sur- | 
Hct mount a dark specimen, Bint i to 

abit 4 


| 


buck surface. “A dab of water glass Isa good 
‘cement for this purpose because it dries imme~ | 
| diately. “If the specimen is prepared on a 

| lide for viewing by transmitted light, caver 

All but the middle. of the slide with black 
Paper and mount it over a hole dried In 
the black mounting surface, ‘The light can 
then be placed in the rear, 

The rpecimen is fist focused roughly: with 
the lens ‘wide open the tube 
hack and forth or placing the mount nearer 
fr farther away. The author uses a. photo- 
Mood. lamp. in a reflector at. each side and 
slightly In front of the mount, When the 
focus is found, close the lens down to F/32 
land make the exposure, A rough eulde for 
the later: light objects, from § to 10 seconds, 
medium, 30 seconds; and dark, such as the 
head of fly, 11 
imately corel foranaverasecamera, 

‘provided. the photo 

lehisare ace about 18 fn, from the subject. 
‘an outfit of this kind, a magnification 

of thout treive daneten obit’. BY 
| filacing the negative in an enlarger, clear prints 

‘showing am enlargement or magi 

six diameters are easy to make; in fact, 
easily, be enlarged much 

‘more than this without loss of detail. "The 
three sample photomicrographs were all taken 


Magnification will increase tremendously with 
the addition of several inches. "The exposure 
‘must be lengthened accordingly 


If you were one of the hundreds of readers 
cho submitted entrits in our November Photo 
Contest, turn fo. page Sp for the axnouncr- 
tment of the winners, 


| GLASS CUT ACCURATELY 
‘WITH BROKEN FILE 


Wotrs ordinary glass must be cut to exact 
measurements is dificult to judge datances 
‘wih an orditary” gla cutter used alone a 
| straigtedae, A satisfactory cutting point that 
| cam be used with absolute accuracy ean be 
| ‘mage rom a threecoenered fle. Pace the ebd 

{inthe jaws of a vise and snap it off smartly, 
‘This wil ve three cutting potas, and when 


they are worn down itis merely necessary to 
snap off another short piece—G. G. 
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For Snapshots 
at NIGHT 


... with the new 
SUPER SPEED FILM 


CAbvyon need is a camera with an F/6.3 (or faster) 


Jens (use wide open) ; some of the new super speed film and 


few G-E MAZDA Photoflood lamps in your light sockets. 


Then you are ready to take snapshots of the family circle, 
friends, parties, children . . . AT NIGHT! 


-E MAZDA Photoflood lamps are good for two hours of 


picture-taking . . . good for dozens of pictures. 


Get some of these lamps and some of the new film from your 


| druggist or camera dealer and enjoy SNAPSHOTS AT NIGHT! 


General Electric Company, Nela Park, Cleveland, Ohio. 


FOR ACTION PICTURES and shots of babii 


and pets, use G- 


MAZDA Photoflash lamps. They operate simply, in light socket or 


from flashlight batteries. Enable even box cameras to get good indoor 
pictures. Each lamp gets one picture. Retails for 15 cents. 


GENERAL @ ELECTRIC 
MAZDA PHOTOFLOOD LAMPS 


” 


EVERY 


HOME CRAFTSMAN 
SHOULD FILE 
HIS OWN 
SAWS 


THE main idea of home erafts- 

manship is t0 be able to do 
things for yourself. And yet, many 
skillful home tool users do not 
file theie own saws. They put off 
‘work until they can get saws 
sharpened by someone else be- 
‘cause they think saw filing is difi- 
cult, mysterious work, 

Actually it is not. You can 
learn to sharpen your own saws 
quickly and withoue difficulty with 
aNicholsoa Slim Taper File made 
especially for sharpening saw 
teeth, shaped to t exactly herween, 
them, and capable, in your hands, 
renewed bite to the 


Every home craftsman should 
file his own saws. Go to your 
hardware dealer and get a Nich- 
‘olson Slim Taper File. Nicholson 
File Co., Providence,R.1,U.S.A. 


Genus © 
NICHOLSON 
“3 = FILES 


INGENIOUS 
WIN 


READERS 
PRIZES FOR 


Building Garden "Tractors 


OME of our readers are saving 

themscives mich back: breaking 
work in theit gardens by using small tractors 
built from old engines and. junked parts, 
‘This was made clear by the large number of 
excellent entries received in our garden tractor 
contest (P. S. M, Aug. "35, p. 76). Prizes 

‘5 follows 


FIRST PRIZE, 52! 


William Tanger, 
18—J, Wahl, Potts- 


Donald Beckner, 
South Lancaster, MG 
Starling and Herbert 
Danville, Va 


casount 


GEAR SIFT 
tevin 


‘cas vans} 


ae Rapids Towns Sah 
Stee Ser Cre 
Xsan 
tit Aah Sh 
bite i 
man Lewaburg, Pu | 
snigotamerbh oe Tor. 


2.1926 model, ai 
le-cvlindermotoreyele of 
Standard make. The tractor | 
has three spoeds—18, 214, | 
and 33) miles an hout. The 
‘wheels have sich. trae 
tion to cultivate a 424i, 
strip, but ordiari 


serves at a furrower, and six 


for general cultivation 
1 hota eather, 2 lan 
sweep bar sharpened on ane 
‘edge’ is substituted for Use 
Cultivator stels. 8 
the bar about 2 
the surface, every weed Is 
destroyed, the surface is 
loosened to save moisture, | 
but the damp soll is not 
thrown out on top to dry. | 
"The tractor isco well bat- 
anced that in cultivating it | 
‘will go 20 oF 30 ft. withost 


Me, Tanger's deawines 


{eet for Bodine any 
wits the parte used 


POPULAR SCIENCE MONTHLY 


of gasoline and 
of which 
chains, 


rear whee 


1d, stamped 
the cost of 
it} 


Others were linhter and. simpler 
signs, Starling and. Herbert 
txample, us 
Iie the re 
from ole 
Another design o 
that shown ‘below 


rable mention, Tt fo ma 
278 ham cultivator ane 


build alight 
Me 


Tn eave. some readers. wish 
imple tractor of this typ 
Sructine ate given in Bul 
will be sent t 

Aidressedy 
cover the’ cost 


MARCH, 


\When 10° buys the best 
THAT'S NEWS ! 


Aw™ co that won't bite any 
man’s tongue. THAT's News! 
But that's only the half of it. The 
mellowest Kentucky Burley you 
ever tasted. Matured and aged 


to the peak of smoking perfec- 
tion, And a man's sized tin of it 


(OF. Laila Cay to6, 
for only a dime. Is that news? 


Of course, Union Leader quality 
isn't news to the millions now 
enjoying it. But to the smoker 
who has never tried it... the first 
pipeload is like a front page sen- 
sation, (Fine for cigarettes, too.) 


To STOP LEAKS of water, 


steam, gas or oil from 


PIPES, BOILERS, TANKS 


0 THIS with 
'Smooth-On No. 


Stoo "to $10.00 over 
what a repair man 
charges ‘for labor alone. 
With cracked boiler, fre 
pot oF radiator sections 
fe, you abo avoid the 
expense for new parts, 


Smooth-On No. 1 jus 
dictously applied at 
tracks, leaky: seams, pipe 

reads and flanges, seals 


| will save 
of Adio Farerts Bap 


S You can save yourseli- much time. by 
‘making use of the construction kit marked 
Lin the list below. It contains all the raw 
‘materials except paints. A model as large and 
‘complete as this requires a great variety of 
fmaterias, ‘many of which are dificult to 
obtain in'small quantities, If you buy them 
Separately, you usually have to take fat 


steamy water at i OF fore than sou can tse and ae charged ac 
tno fake icky a Cordinely” Kit LE, contains the 
permaneaty. Sve materiale a but the ball 


ieces, or “lifts” as they” are 
alle, are sawed to shape, ready 
for ghaing 

‘All kits are accompanied by in- 
structions or blueprints. The 
Continues on the 

‘A. Whaling 
dderer, All the rave materials to 


Householders find 
hundreds of uses; such as 
making stripped. screws, 
holt and nuts "hol 
Tightening loose’ hooks, 
locks, hinges, bath room 
fixtures, handles, casters, 
‘mending leaky pots, pans, 
Have ovens, ete 


Auto “radiators, cracked 
Water jackets, seams in 
as tanks, tightening 
foose hub taps, exhaust 
pipe and heater connee- 


tions, lamp and tre 
‘braces, ete.” A Smooth 
On repair holds ona 


metal and iy pro 
nninst, “pressure,” he 
And "vibration Kl 


Smooth-On 
a few cents 

find no. spec 
il are requ 
|. follow 
Gur free boo 
sion of 

Jn metatizing 9 


1 can of Smooth. 
T handy for emer- 


FREE BOOKLET 
‘The Smooth-On Repair 
Booklet, shows dosens of 
repairs that any home 
‘owner can make with bis 
Savings, and with perfect 
results ifthe’ simple dh 
rections are followed. 
Return the coupon for 
this. booklet, 
Smooth-On No. 
of, 1 Ib. or § Ib. can 
from any hardware store 


Doit with SMOOTH ON 


SMQOTHLON MEG. CO. Dept 
BF Eommempase Ave: Jersey Chy. NJ. 
Please send the free Smooth-On Repair Book. 


Name 


Address 


our SHIP MODEL aaa FURNITURE 


Construction Kits 


your time 


gether with Blueprints Nos. 181 to 154 and | 
booklet. The hull is 2074 in. long.......86.90 
‘AA. Same with hull lifts awed -. 740 
D. Spanish alleon ship mode, 24 in, 
long. All the raw materials (except paints), 
Blueprints Nos. 46 and 47,and.a booklet 6.48 
DD, Same with hull blocks shaped, . 6.05 
Battleship model, USS, Trans, 3 ft 

All the raw: materials (except. paints) 
ilucprints ‘Nos. 197 to 200, 695 


a2 
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EE, Same with hull lifts awed... 
F. “Liner Manhatten, All'raw taierials 
(eocept pins) or simpli 
‘model 124n, long, and fluepeint No. 204.°1.00 
‘G. Elizabethan galleon’ Revenge, Ali raw 
materials (except pnts) for a model 25 in 
Tong. and. lueprints Nos. 200 to 200, 6.78 
‘GG, "Same with hull blocks shaped. 7.25, 
H, "Cruiser U.S,$- Indionapolis. All aw 
rials “(with enaniels) fora simplified 
in. model, and Ilueprint No. 216. 1.80 
=" Clipper ship Sea Witeh. Ail raw mate- 
Halt exept pains) for sinptied vi 
‘model, with Diueprint 180 
. " Jute fiber (tag board) seale model of 
Sharpie racing sloop with 20-in. hull. Can 
belie a decoration a sled. Very et 
And fast," No tools required 
Le Farragut faghip Hrijod, w eam 
and-sal oop-ot-war, All ex materials 
(except, paints) 
221 and 222. The hel 


148 


LL. Same with bull hits sawed... 845 
No. 2. Solid mahogany. tray-top table 
25 im high with a 18 in. diameter top. Ready 
toatl, bat without fies. $40 
id mahogany book troush 2215 

in. long, 93 in, wide, and 2434 in. high over 
all, Reay oer, with fies. 8.30 
Solid rock ‘maple hanging’ wall 

rack nth one drawer, 19/2 In. wide, 3094 
in high. Ready 10 assemble and stain tn: 


whch Tcl 8. 


(oven ©.) 
Address 5 


‘iease pind meme ery ely) 
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Jock Wi 
lel of the 


tasting soe 
USS TENS 

Wf this model 
she finishes ts 


£ difference between one prize 
winner and a thousand runners 
$ nineteen-year-old Jack 
Wicks, “is not as great as you think”. 
Jack ought to know. He is a veteran 
contest winner, and has sold his mod- 
ls to collectors, "Sometimes", he says, 
“it's only a difference in sharpness, in 
clean carving of tiny details. Often a 

or sliver of wood can defeat a good 
model. That's why I'm so fussy about 
my tools, All the skill in the world is 
wasted on dull chisels and knives. I 
keep mine at razor-edge all the time. 
And I've found the best way to do 


Send for sample 
sharpening stone and 
1 page booklet 


4c oy 


Sess ga 


cS EMBLF THIS COUPON. 


Riera ee 
Enclose is ten cents (vin or mam) fr your sepa Basket 
and semple Carborundum Sharpens 


Shaan” 


that is with Carborundum Sharpe 
Stones.” 

Whether you build coach models, or 
keep edged tools in your workshop 
for everyday use, you'll do. better, 
faster work with sharp tools. And 
nothing sharpens tools like Carbo- 
rundum Brand Stones, For workshops 
‘we recommend our famous Combina- 
tion Stone. One side coarse-gritted to 
remove nicks; the other fine enough 
to finish off any sharpening job with 
a perfect edge. 


CARBORUNDUM 
SHARPENING STONES 


The Carborundum Company, 
NY, Canadian Carboruntam 


trade mark of The Carborundum Company) 


| 


UNRULY 


HAIR 
Stays Neatly 
Combed 


Costs but a few cents to use 
—a bottle lasts for months 


'S YOUR HAIR difficult to keep in 


natural gloss and 


Tt in very easy to give your hair that 

rich, glomy and orderly appearance 80 
iil to well-groomed boys. 

Just rub a tle Glostora through your 

ak once or tice week a ar 

shampooing, and. your hair will, then 

eater, 


place of its own accord. 

hair that natural, rich 

fect, instead of leaving it 

iff and artificial looking as waxy pastes 

and ereams do. 

lostora alto keeps the scalp soft, and 

the hair healthy by restoring the natural 

oils from which the hair derives its 
health, life, gloss and lustre. 

Try it! See how 

to keep your 


you like, whether 
parted on the side, in 
the center, or brushed 
straight back. 

A large bottle of 
Glostora costs but a 
trifleat any drug store 
and will last for 
months, 


oo 


ONE-LEGGED 


| 
Armchair Desk | 


Enables You to Write 


HIS one-legzed armchair desk is we. 
d practical, for it enables one to 
(ey draw, stud or play” solita 
ing in a corafortable upholstered ch 
Instead of bending over a desk or table. The 
top ean be tilted towsed the user when desit- 
ble. Tt consists of & frame with thin ply 
‘wood top covered with suitable cloth nd 
trimmed. with a painted, varnished, or 
chameled molding 
"The frame requires two pieces ¥5 by 115 by 
50 in, four pieces of the same stock 18 in 
long, anda block 1!2 by 134 by 3 in 
hole ie bored through one edse of the irame 
and through the block to take a 4 by 4 in 
farriage bolt, inserted from the rear and 
fitted with a jeine nut in the front, Cover the 
frame with 1(-in. plywood, glued and bradded 
fon. Trim the eves flush after drying. and 
Mightly round them 20 the cloth cover will 
fot be cut by them after being stretched. The 
molding i 34 in. or 8/10 in. thick and 13; in 
AV in. lone and two 


‘by. 300% Ja. rounded 
off at the top as shown and tapered from the 
fall width at the center to about 1 or 114 in 
at the bottom. Cat a 5 16 in. wide slot 


throush it as indicated: this should be started 
from a point about Ss in. from the top of the 
leg and should extend to point about 4 in 


below the center. 

‘Cut two 214 in. diameter circles out of thin 
‘brass; then cut them in to to form four hall 
circles. Drill sx small holes im each halt circle 
‘3 shown to take small brass escutcheon pins 

in. Tone. Polish and bend these pieces along 
the dotted line. This provides four inexpensive 
‘rass comers to be! put on over the wood 
molding. Ii preferred, you can buy suitable 
brass corner pieces 


and Study in Comfort 


A guide forthe les is now made from a piece 
fof heavy’ brase about 1/16 In. thick, 1! oF 
14 tm. wide, and 214 in, long: Dril'a §/16= 
in, hole in the exact center, Put the plate in the 
hee and bend down each end s0 thatthe 
piece will ft loosely over the leg. As the let i 
Ths in" wide and must slide easily in the brass 
fide, its well to allow about 34-4. play, 
‘specially as the paint increases the width of 
the leg somewhat. Polish the brass with steel 
‘wool scouring powder, or metal polish, 

fow select suitable material for the cover, 
such a8 the kind ardinarily wed for card-table 
overs. A'pece sot less than 22 by is 
‘eauired, but ae the material usually: comes 


Sein, wide, it is well to get two-thirds of a 
yard because iti easier to stretch and tack it, 
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| and afterwards cut off the excess material. | 

"The color of the cloth will determine the ol. 
| or of enamel to use forthe trim. If Black loth 

i ed paint the iim a bellant red oF gold. | 
| 1 the cloth is orchid, use nile green for the | 
(tim, Ifthe fabric i lit blue, use dark ble 
tr rose tim, Fist pat the underneath side 
Sd edges of the table. ‘The top need Bot be 
fuinted ae it fs to be covered with the cloth 
‘luo paint the wood molding trips and the 
jeg.” Alter all are hard and dry, stretch the 
‘loth over the top Ushtly and smoothly, tack- 
ing long the ses, Space the tacks, "which 
shouldbe smal, abott 1 im apart’ 0 the 
material will stay” tat 

Tia solt top is desired, a layer of eotton 
batting or pce of sft heavy tele paper cam 
be cut ta size and laid of top before the cloth 
fever Is fastened, It the cloth cover i pt 
tiecty over the wood top, © hard surface 
Suitable for writing f provided. For a table 
{be much” used for ‘playing solitaire, the 
tolter top is more desirable 

‘Newt ‘carefully measure and eut the four 
steady painted mong sito Bt over the 
telges and cover the tacks, The corners should 
He mitered. ‘Nail the molding in place with 
brat escutehcon pi, but donot pat aay 
walle so mea corners that they, will aterere 
‘withthe application of the” brass corner, 
Which'are next nailed on 

Taser jong nal or bradaw from the rear 
through the hole in the block to locate the 
enter of the bole in the molding tei. Dell 
ing from the front, complete the Sin. hole 
through the molding toto the hock. Insert 
the earsage bolt from the rear and deve ft 
home, taking eare to avoid splitting o¢ marring 
the molding. Now’ place the slot of the leg 
‘ver the bolt insert the brass guide ple, amd 
Screw on the wing ut 


‘The lex can be turned s0 a8 to lie paral 
Jel to the edge of the table, out of way, when 
table is not in use—W, 8, Grow, 


OIL DRIP ON LATHE 
FOLLOWS UP TOOL 


A curting-o1t 
drip that ean be at= 
tached instantly t 
the lathe” and. will 
fallow: the tool ia 
thread cutting may 
be made of 1 by! 
in, cold-rolled steel 
| apne size oiler, and 
| a Yecim, brass valve. 
‘The foot of the 
"that forms the 
bracket Is Sted with 
two prongs or studs 
paced ta, enter the 
Holes provided at the 
rear of the lathe cat= 
age for holding a taper attachment. These 
ids are not threaded, ‘The upright of the 
SLI ie of sufficient height to bring the oll 
spout above the surface of any piece that wi 
formally be turned, The Up 
Upeight is bent at aright anle, 
tiveted, a dick “on, 
‘which the cam rests 
fed eee Tae 
fink, shoul 
Inside "the bottom 
Mange of the’ can 
The 


‘Adjusting eit drip 
fe ahouliering fob 


find the hole lett in 
the filles cap is cov 
cred wth a dik in | 
the center of which | 
small air inet 
provided. When not 
In use, the attach- 
ment fs removed — 
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Makes Dollhouse Masterpi 
with “Delta” 
Motor-Driven 


1ece 


EASeae oe 


ng ine 


sant 


"Fiat Ober aod 


Fie MODEL ITTINGS| 
‘Build the 4-mast Barque, California 


STOP WORRYING 
About Your Family 


Don't Hacksaw Again 
without this book 


Protect them NOW 
with this GUARANTEED 
blader STAR ond 
VICTOR “Maly 
they cut Faster, 


Postal ure INSURANCE CO” DEPT 1 


street signs the approval of POPULAR SCHMCE DERTUTE OF STAMDARDS. as 


Sesiebamhrei teens a aoe 
ae’ Tie ‘ieclated with pipe sroking? 


‘Chem absorb the wet 


peathy btu 
‘Them ‘ror brine eae 

int the th 

x Trae 


mel 


‘The ttser Pige Bas sat 

orn Ri 
wal Gren atthe 
wr, 
Feature 


SEND NO MONEY 


oa the postman $2.0 (an fw ory a 
lteter fac weeks HC sea ive 
38 the" eabvabie pipe poke yu er ha 
na tat’ ue mone? Sl be promo elanded 


MAIL THIS COUPON TODAY 


Bytiner og of Americ PS 


oo Va et Tete Pork. 
hs oy ts 


Restricted 


A RAPID DUPLICATING ALL-PURPOSE 


MODEL MAKER’S RIG 


MIDGET UNIVERSAL 


Soh a Seam era 


SE Bg dca 
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BLUEPRINTS 


to aid you in your Home Workshop 


ASSIST you in your home workshop, 

Porotar Scumsce Moxrucy olfers large 
blueprints containing. working drawings of a 
number of well-tested projects. The’ bluc- 
prints are 15 by 22 in. and are sold for 25 cents 


italic type and follow the titles When two or 
more numbers follow one ttl, it means that 


Flying Airplane Models 
Bremen (Junkers, ft), 49-90 


(itecord Flip #8 f), 300 
‘Twin Pusher, Racing. 3m. #6 
Winnie Bae, eit 


290 
1S te, ETERS 
23 


Saitboat-Matorboat, Comblnation (1iTeseat 
"eh, Boing 202- Z 
‘with 


Parniture 


Bookeaes, Simple, 17. 2s 
Bookshelf and Book Rnd Modernist, 100 25 
Bookshelves, Hanging. 77_ : 3 


Bockstand, Modersinie #2 B 
ook Trough at 3% 
Cedar Chest, Mahogany Trimmed, 7 3 
hair, Rost: Bettom, J B 
heats Treasure, 74 eH 
Ghitae Costamet, 1798 3 
Glock. Geandiather 3 
Desk, Colonial, 21 ie 
Ena Table, Magarine, 3 
Fireside Bench, Colonial. 127A, 100A 30 
Kitchen Table Cablact 27. B 

So 

cd 

B 

a 


Amplifer, Teree Stage, Autio-Frequency. 4225 
Bal Eleceie Headphone Set 10. B 


there are two or more blueprints in the com= 
plete set. It the letter “R” follows a number 
[Cindieaies that the blueprint or set of blue 
prints is accompanied by photographically i- 
strated instructions which supplement. the 
drawings, "If you do ‘ot wish this supple= 
‘ment, omit the letier “R” from your order 
land deduct 25 cents from the price given. ‘The 
instructions alone are sold for 25 cents each, 


Ship ond Coach Models 


[Construction Kits are alae for) 
[ere of thew imcitic “Se pase 82) 
Bark, Scenie Hall-Model (13%), 10Fo 0S 


Revteipe B.S. Tene (a i all, 


Bott, Clipper Ship ta BL. 
Glipper, Baltimore (in) 42 
Gein Hil i5357-8 


1.90 


Saison, Spanish Tr 
Haren 


are (in) a 


Skis BE ee: 


‘i 


Biaenose (isin), Aib-ttie 


S83 3% 


“icin, 
er 2ON4cn.) 1 te 8d 

Yache. Sen Scout, 3-in. Racing, 106-107 8 
Yack, 30m Racing. 40. 4 


Toys 
with Controle, 114. 


Miscellaneous 
BirdMouse Patterns (Pull Slee), P2I.n. 26 
Log Cabin (Three oom), Wek. io 
Mikoncape, Rite Perigle, for Hiding 
Equipment 0s 
Perpetal Star Chart, 214 
‘Tool Cabinet, Bench Hook, ete. 3 
‘Workbench ifmerrnn 3s 
Popular Science Monthly 
381" Fourth Avenue, New 


Seni me the blueprint, or blueprints, 
numbered as follows 


NO.ey2+ NOesve-s NO. 
{0.212 NO-s-.+ No 

Patterns for 

Reprints alone for y 

Tam enclosing, ...--dollars, + --cents 

Siet 


City and State 
Note Pie pint your same and adie very 
at, "HE outa aoe wah to ve pale 
srr ona spurte sheet 
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‘watertight canvas 


rokestrokestroke of a pad- 
fle ‘unfolds the glory of all outdoors. 
Get an Old Towa Canoe, 


for familly ‘use. 
Write today, Old Town Cai 
593 Fourth Sireet, Old Town, Maine. 


WONDERFUL 
NEW INVENTIO! 
SOLDERING IRON AND 
BLOW TORCH IN ONE 


Rowboats. 


FY 


a 


berahy 
feelalon-“Incading aa 
SENS, “the ‘ume publication de 
‘oted exctualrely to kaon 

55 Gar slag Wahi, B.C 


“Always mention Porutar Science 
MOonTHLy when answering adver- 
tisements in this magazine. 
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CURTAINS AND SCENERY 
FOR MINIATURE STAGE 


(Continued from pase 7s) 


Tt will tke two pieces of fabric each 15 by 
in.'to cover the frames, one for each 
the stage, They stand between the grand drap: 
‘ery and the main draw curtain, 


. ‘of rayon of silk and must have 
vere rod for ease in opening and closing 
The drawings give details fo 
on traverse rods. This 
the grand drapery, lewvine 
the tormentors between 
‘Wood borders or set borders 
window shade 
hung trom wood 
as the valance, The 
order may be cut out to represent leaves ad 
branches of trees above the stage. Thee are 
painted with show-card colors to match the 
oad drops 


“The wood drops are made of the same ma- 
terial as the Wood border and are 18 by 30 
In. They have double wood battens at both 


| Stross os 
ITT ecttusion raavinse sop wie 
TIGHT AND LEFT DRAW CORD TRAVERSE 


top and bottom. Paint any scene desired with 
show-card colors taking care not to go into 
too much detail 

‘Wines ate used on each side of the stase to 
smask the sides. They should match the back 
‘irop and. borders. Use two pieces of wall 
board or pressed wood composition board cut 
| 6 by 18 in. for each set of wings A strip of 

heavy cloth tape 2 in. wide and 18 in. long is 

lund on to make a binge as shown, Cover the 

Entire surface with shade material or sign 

oth, and apply a size of thin glue. Paint to 

‘match other pieces of the same setting 

new (C 


‘Many of tinued on pase 8 


"| CAN USEA 


Se) 


GOOD’ STOKER” 


eC 


EVIL TAKE the unpopular 

soul who neglects his pipe tilts 
goory and offensive, Bliss is reserved 
(at 15¢ the tin) for those pipe lovers 
who tend their briars and fil them 
with sunny tobacco . like Sir Wal- 
ter Raleigh. This heavenly mixture of 
mild Kentucky Burleys brings ever= 
lasting happiness to a man’s tongue. 
It's well aged and seasoned. Fragrant 
but eternally mild. Try it. Tt may 
be the smoke you hoped you'd some 
day find. (Kept fresh in gold foil.) 
Brown & Willamon Tobace Corpontion 

Lovie, Kestuchy. Dept, ¥-43, 


Send for this 


FREE 


BOOKLET 


heb 
Tet cane 


porn 


‘SIR WALTER 
RALEIGH 


It’s 15¢—axp res Mier 
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Accurate Razor-Blade Cutter for Trimming Photos and Masks 


‘The straigmedge 


Wire 9. photo trim 
rer like that illustrated, 
the drawbacks usually 
found where a razor blade is used for the 
gutter can be overcome, such a8 the di 
ficully of cutting a perfectly straight line 
or the danger of breaking the blade and 
cutting one's fingers, Not only can it be 
used for trimming enlargements or print 
ing masks, but it is also easily adapted 
for cutting cloth or art leather. 

‘The cutter slide, 14 by 314 by 14 jn 
plywood, is nailed securely to the straight= 


REPAIRING A T-SQUARE 
‘T-sovanes often get broken at the 


‘enough with heavy string to draw the 
Barts toretber edgewie. ‘Then, apply 2 
serew or C-clamps to the faces. 
After a few hours remove the clamj 
‘and string, and scrape the joint. smoot 
If the edges need jointing. take the blade 
off the head, clamp a plane in a vise, 
bottom up, and draw the celluloid edges 
over the cutter. Finish by rubbing the 
edges over fine sandpaper —E. ML. 


HOW TO CUT OILSTONES 


A crackeD or broken oilstone can 
often be salvaged by cutting it off and 
making it into a smaller stone. This can 
be done by using an ordinary hack-sav 
blade set backwards ina frame so that 
the smooth edge does the cutting. 

tle kerosene or turpentine seems 

the cutting action—V. C. Daxpy 
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‘edge guide, which is 34 by 194 by 14 in 
‘and both are hinged to the baseboard— 
inthis case a bread board that happened 
to be $4 by 10 by 14 in 

‘The device for holding the razor blade 
is constructed of three ‘wooden pieces— 
a blade holder 34 by 1} by 444 in. 
finger guard of cigar-box wood $4 b 
by 414 in, and a handle 34 by 134 by 
414 in. All theee pieces are nailed 1o- 


gether as shown, The razor blade is fas- 
tened at an angle to the holder with two 
small wood screws. It should project 
beyond the edge of the finger guard about 
34 in., making it possible to sight down 
ite blade for accurate cutting. 

‘The blade holder is placed on the slide 
against the straightedge guide and 
from the hinge end to the bottom several 
times until the razor-blade comer cuts 
a groove about 1/16 in. deep in the base 
hoard, which helps to keep the blade cut- 
ting in a straight line when in use, 

‘he photograph to. be trimmed is tad 
under the slide and firmly held there bry 
pressing «down on the slide while the cut~ 
ter is being drawn along it, Lining the 
bescoard of Hn. aqere mas 
a simple matter to square up the photo 
prints—Ronexr L. Wiutaas. 


UTTER SLIDE fsx 
‘neatowrepoe 4x px 


x1OK4 


finceR GUdRD jx 2p x4. 


nd slew of ths 
Nie View ot the stlding taver-bnde holder 


WATER INDICATOR FOR STEAM BOILER 


Tare water level 
in the gage of a 
steam boiler is 
often rather hard 
to see since both 
the glass and the 
wate ay ire 
parent. A. sim 
way to make the 
water level clearly 
ible is to pai 

alternate black and 
white stripes 14 
in. wide, aero a 
piece of tin at an 
angle of 45. deg. 
‘and bend the tin 
in a semicircle so 
that it fits closely 
against the back 
Of the water-col- 
‘uma, tube. 

‘When viewed through the tube, the 
stripes that are seen through the air fled 
space seem to straighten up at an angle 
much greater than 45 deg., while the 
stripes seen through the water become 
more neatly horizontal. This makes it 
easy to see the exact level of the water 
ata glance. The effect is caused, of course. 
by the difference in diffraction between 
the airilled and waterclled portions of 
the tube. 

A pinch-type clothespin painted w 
with a black indicating arrow on it may 
be clamped on a rod adjacent ,to the 
water glass to serve as a convenient 
marker for judging the rising or falling 
of the water—Nowstay V. Davinsox 


CLEANING PAINTBRUSHES 


A 4.1%, wire brush on a. power-driven 
flexible shaft will remove ‘dried paint 
from paintbrushes without damaging the 
ferrules or bristles. Even though the paint 
hag ded for sev 
zal months, [have 
found. it possible 
to remove. every 
trace. The easiest 
way is to lay the 
paintbrush on a 
fiat surface and 
move the wire 
brush, turing 
about 1.725 mp.st 
FAW. NicCeare. 
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South Bend Lathe Works: 
UAE, Mauiaon St, South Bend, Ind: Qe 


CURTAINS AND SCENERY 
FOR MINIATURE STAGE 


plays are using modern settings with a black 
‘Curtain at the back and sides, This curtain is 
Known as the cyelorama or "cye.” To make & 
“eye,” duvetyne, monk's cloth, rayon, oF Ve~ 
Jour ‘in any color maybe used. The two side 
walls are 18 in. hich and 15 in. deep, and the 
‘back wall is 18 in, hie by 30 in. wide. AS a 
rule allow about 50 percent fullness in all eur- 


Open stage 

‘wood wings vet be | 

{tains Its well to run a chain weight through | 
the bottom hem of a curtain to make it hang 

| straight, Run a regular rod that has been bent 
{o the desired shape through the top hem and 

‘hang i in place in the stage: One border 10 in. 

wide and 36 In. tong will be suficient 


In om article to follow, Mr. Hicks well tell 
hows 10 make the electrical equipment 


SCALE MODELS 
Rises FOC 
pays 


WITH ONE INCH? 


Bea ate tes pry et pe 
eee 
Stari fae a a 
Eee asain = 


BIG ‘rat’ MONEY AHEAD 


Tahe Orders for Popular Science 
“Friends Bay tom Sight 


POPULAR SciENCE MONTHLY 
SBI Fourth Aven, New York, N.Y. 

Pace tnd me fll intonation fee ou baw Team 
‘nei mney ia my saree 


‘Always mention Porutar ScieNce 
Montity when answering adver- 
tisements in this magazine. 


‘MARCH, 1934 


|| L, De. Dibert, Philadelphia, Pe 


Winners of Indoor 
Photo Contest 


RIZES have been awarded as 
follows in the first of our win- 
ter series of indoor photo contests 
M., Nov. 'S5, p, 68) 
| FIRST PRIZE, $25 


15 


0. A. Germendia, New York, N. ¥. 
THIRD PRIZE, $5 
AL, Margessian, Berkeley, Calif 
FIVE PRIZES, St each 
NX, Desmond Taylor, Chicago, Ms 
Texas: Charles 


HJ. Grist, D 
4. Belden, Pitch 
Estep, Cicero, Mh 

atom, Ce 


KS 


|| Guy a0." Page, Burlington, 
E. Powers, Union, Mo; Lewis B. 

|| Simon, “Cambridge, Mass; Oscar 

Welander, Roslyn, N.Y. 

Vesterkave, Baliim: 


Winners of the December contest 
| | will be'amnounced nest month. 
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Replaces Wood with WOOD 
—The New Way to Make 
Home and Workshop Repairs 


new discovery— 
Plastic Wood—is just like putty 
when it comes from the can. It can 
be shaped or molded, or stuffed into 
eracks or holes quickly and easil 
by anyone—even if you're all 
thumbs. And when it dries it be- 
comes hard, permanent wood that 
holds nails or screws without split- 
ting—can be sanded, planed or 
carved—can be painted or lacquered 

t, itean be treated just like 
regular wood. 

With Plastic Wood on your work 
bench you can tackle any repair job 
with confidence—you know you can 
do it expertly. And if you make a 
mistake—if you take off too much 
wood with the saw, chisel, or bit— 
Plastic Wood is the only tool in the 
shop that can put wood back again 
—without any trace of the repair. 

Don't be without Plastic Wood 
another day. Buy a 
28c tube or 3S¢ can 
at. any hardware, 
paint or department 
store today. Fix up | 
the things that need 
fixing and then keep 
Plastic Wood handy 
for future repairs. 


ee ‘OU! se Alarm-Clock Time Switch | 


turns on heat in morning 


SHARPEN LAWNMOWERS : 
AND EARN @& By J. L. BIRD 
GOOD MONEY 


Terrine 
Mel four spare ime teven 


Sire: oa as aaa | 


CONTACT 


TER the heat-control equip- spring. Connect une 
‘ment described last month tact and the other to the fixed cont 
(PS. M, Feb. '34, p. 74) mounted onthe “insulated block, 

has been installed and operated for wires are the connections to the auxiliary 


relay: coll circuit. 
‘The relay may: b 
ner similar to the 0 


ted with the tegtlar 
heat! control stem. ‘The contact-arranse 


ment, however, should provide a. norma 


night Yemperature and ‘Closed cireuit when the relay fe not enerstest 
warm when he arises snd make another ciecuit. when the relay 
2 device effec ‘cnerzized 1s aecomplished simply 

The. construc this extra equipment by adding to the relay base contact post 


The Ideal teatime to the exe heal-contrel atts. ak iw open, The win 
Lawnmower Sharpener vo the armature, which serves to. kept 


eee oa” es 2 ah 


‘sume thatthe night temperature has be the same as the one used with the original 


Iyeen set to 65 deg. F. with the thermostat, control system. 
‘This temperature wil be maintained throush- “This ausilary relay: may’ be mounted in 
‘out the night until the predetermined any convenient m, near ron. the 


No Experience Necessary | sci on the alarm clock i reached. At 
gute. Start ght a Bone. | point the alarm part of the cock w 
Swe an clectral contact and ea 

the ausilary relay. to be enerpised 
‘The ‘rely takes control-away rom 
the thermostat and at the same time 
completes a circuit causing the motor 
Sal oop the frmace rat. Te 
Xion will open up the fre to 
a comfort bythe 
time the builder 
When the auxiliary relay coi circuit 
I decenersined, control will then he 
Sutematically restored. tothe ther 
imostat, which now can be adjusted for 
the day" temperature 

“The alarm Clack may’ be of the del 


motor drive Un 


“The wiring diagram shows 


L—reamostat 


Tocctt switey 


towevorrace | 
CONTROL wits 


want 


AuwiUiaRY RELAY 


lar (spe. Select one. that has rigid cae 

wings oo the winding keys Wind up sagem 
the alarm spring until it is almost CONTROL STC 
fully’ wcound. Now fasten to the tomy switen 


alarm “winding key contact” arm 
about 12 in, long. “Mount onan 
| incalated block fixed contact and 
| fasten this to the elock case in a post 
ton where the moving contact” at 


usar 


THE FATE-ROOT- 
HEATH COMPANY 


MT378 Ball St, Plymouth, Obio eked te the wintiet Sey wil arms CARTON a 
. ya fn ctl isiea the alarm et off and the Rlsy wn ano 
EER Riel Goedacteyctitthe Waebawe | Etna When tis occ and ease Fa 
ies epee te contacts cote futher uneindlon K 
en oe eet ene woTOR 
Stim One photoraph shows the back of 1. anon 
ne an alarm clock Sted. with such 3 eeaes 
— contact arrangement. (It will be noted diagram of heat-control equit 
ity_______sare_______| {hut ther Sake s sutary switch on lock swith to open daft oly in the morning 
a : Z| 
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how all the connections shoukd be arr 
for'bath the contacts and the call creat 


pair of 
‘These should terminate in a. small togsle 
switch. Ikstrations in the previous issue 
show this switch mounted in the bottom of 
the "thermostat ‘case, This switch is con 
rected in series with the auiliary relay coil 
reuit. After the clock contact has energized 
the relay coll to take control away from the 
thermostat ‘at the desired carly hour, it can 
be rezained later in the morning by shaping 
this switch to the “off” postion. Tt is not 
necessary to 0 t0 the basement io open the 
clock contact, However, this extra feature 
is just'a convenience and by’ no means es- 
sential for the operation of the elock control 
‘The circuit for this feature is shown dotted 
in the wiring diagram, 

‘A time-switch system such as has just been 
deseribed will enable the builder to save 
Siderable fuel by maintaining a fairly low 
night temperature, yet the house. will be 
Warm when he arises In the moraing. 


SPECIAL TURNING TOOLS 


SIMPLIFY LATHE WORK 


FOR parallel cating or the fashioning of 
deep. shoulder in soft, coarse. grained 
‘woods, few tools cam equal the cutting ff- 


See ees eee ae 


mm. HIVE CENTER 


FoR wood 
© f= waNine 
ria.2 


two corners enter slightly beyond the cutting 
frige of the scraper and tend to break up 
the chips as they are formed. 

in general use, the live center iMlustrated 
in Fig. 2 has few rivals. "When used in split 
‘ring, the driving blades tend to bold the 
Pieces together: 

‘A tool holder for use in cases where 
threads are to be cut with two of three tools 
{s illustrated in Fig. 3.” The various tools can 
Je taken out and replaced 
justment to the tool holder 
falco be made double ended for use with tools 
having an angular pitch—Groace P. Snake, 


MAKING EXPERIMENTS 
WITH “BLACK LIGHT” 


Continued from pase 65; 


screen wire. The frame can be attached to the 
lamp support or provided with lees so that it 
canbe set ans where. 

Even without buying a piece of ulteaviolet 
lass, you can experiment with black light at a 
ost of about $0 cents for one of the new 
‘watt glow lamps filled with argon gas. This is 
Similar to the familiar split-disk type of neon 
glow lamp except, that it produces a visibly 
blue fight. Tt is rich in near-ultraviokt lig 
the region from 3,500 to 3,800 Angstrom units 
fof wave lensth. ft will operate on direct of 
alternating current at 110 volts, Since its not 
4 Very strong source of ultraviaiet lsh 
bbe used close tothe objects, ordinarily within a 
few inches. (For advanced work in labora 
{ories and museums, very powerful fluorescent 
lamps are available. These are Cooper Hewitt, 
lamps equipped with a mercury 
8 tube of nickel cobalt gla.) 


HE small 
{or un chien producing 
“other ubstances glow with 


will ive off a ghostly plow. It brightly col- 
‘ed ull handkerchicls are hekl near the lamp, 
Some of the dyes will slow with weird firelive 


minerals 
{s sa intersting that ‘one company has pre: 
pared a collection of ten mineral specimens 
{hat ee off Haht of various hues when ex: 
owed to the Invisible rays, and ie oferng 
{he tovether with a arson slow lamp, at 
Jews than five dollars. "Vow cam pick wp pleces 
‘of rock almoat anywhere that wil Teac 10 
‘heave Ht 
"The aces of Your feces, cen i utravioet 
light will take om a startline appearance. One 

the frt things Sou will note is that the 
teeth are Auorecing. Finger mails react like 
the tet, bat with Tes branes 

"sou are fond of amateur theatrical, you 
cam introdace variety into pertormances by 
thing the Iuesipous paint and ultraviclet co 
tts sold for this purpose on pars of the €0s- 
umes, prope, and scenery. When ulravioit 
Hie trem ene or more property screened sn 
lamps or phototlood lamps i directed on the 
‘herve darkeped stage, the paist mite vie 
lide Wah. even at a distance’ of several fot 
{eon the lish sure, 

sou are an amateur photographer. you 
an photograph various aftcks in the lt 
{rom an ultraviokt lamp. ‘The use of back 
lie for detecting forges aml other alters: 
toms of writen documents, with the aid 
the camera, i well known (see PS. Ml, Oct 
i, p36, and Dee. 82. p18) 

"Phe retin of ultraviolet ist bs divided by 
scientists into three parts. Tes the so-called 
“pear” uitaviokt that passes throush las, 
makes possible the taking of photographs 
Und eautes most of the Boortscent efccts de” 
Seribed. "Misidie™ ultraviolet fs not trans 
mitted by ordinary, glass, but docs pane 
Ahrouh the special batls of various lp uch 
st taza he Gam Gb 
flow lamps, and the CX lamps sed in poult 
‘work. "This fs the bitravinct which ‘creates 
itmin D and i hens fo heath. The 

yrt-wave ultraviolet resion requires ata 
for ts tranemision bills germs and injurious 
{o unprotected eyex. Such short-wave radia 
liom ‘umes {rom quartz-mereury are lamps 
Sach 88 suo find in doctors office, rom eat= 
tom ares, and similar sources. 

However. im your sltravilet experiments 
with photolloed, St, arson, or similar lamps, 
You need have fo fear of injuring your eves 

‘ou do not look directly at the unshielded 
lamp (excepting the arson bulb, which exuses 
0 harm). 
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m NEW 


BOSTITCH 
HAMMER 


T= EASY WAY to drive astaple 
(36” crown, ¥4” or 4" legs) 

to drive it home in hard wood or 
other material . . . with one hand— 
one blow ... the accelerated drive 
doubling the effect of each stroke. 

No tacks or brads to holdin your 
mouth—or in your fingers ....175 
staples (.050 x .019 wire) in each 

load . .. fed automatically 
«.. reloaded by just opening a 
door—slipping ina strip of staples. 

‘You can drive a staple ay far as 
you can reach ... high or low 
and your other hand is free to 
hold the material. 

‘Try this new tool on your work. 
Sent fo rated concerns on approval 
«+. to individuals with a money 
hack guarantee. “Tack it with Bos- 
titeh”, an illustrated folder showing, 
Bostitch Hammers and Tackers, 
will be sent free to interested adults, 


BOSTITCH 


‘THE MODERN METHOD OF FASTENING 


Ent Greenies 
Tiinaiscrandsamplesripsaples 810.00 
1 ieg(5000) staples 42.00 
“Stoney hart reared i 10 days, 
Dy Bree Feder “ack i with ene” 
Pee Rate 


Stennd 


ec a 


SNIPE SAIL BOAT 
© 


‘vag doberman fad 
ine 


DECK FITTINGS FOR HARTFORD MODEL 


(Continved from page 71) 


already made the cable bits, 
‘The bower (anchor) cables lead 
down chain pipes alongside the 
second hatch, and the stream 
anchor cables down similar 
pipes by the hatch abaft the 
Capstan, These will be sections 
of tube large enouch to. take 
the cables, Along the deck are 
hocks marked Z to keep the 
ables off the deck; they. are 
merely “square ‘blocks with a 
‘Froee on tp to take the chain 
p to the forward pipes 1 
hocks are double 

‘Fife rail are needed around 
the foremast and. mainmast, 
These can be cut to shape (see 
Tr and Ta en the deck plan) 
rom a piece of hardwood or 
fiber board. “They” are each 
supported on three turned 
Stanchions.. “The outside stan- 
Ghlons "ech, have two holes 
bored fore-and-aft to represent 
the sheaves for the topaail 
sheets and topping lifts. "The 
falls will have about eight be- 


“METALLIC-X"" 
Inds All Kinds of 


AST, bia tisiay 
‘b Unies 
Afrer HEAD ) 
COMPAN 
WarcH 
\ 
ware M 
COAMING aaeer 
pECK 


FORWARD 
COMPANION 
WATCH 


BULKHEAD) 


NAIL 


‘Two of the hatches can be et 


yen. i de 
‘iged,'te'show s Tragment of the berth eck 


{opsail sheet bitts and no rail see T'3) 
‘There are two steering. wheels scparated 
bby the drum on a shaft. They are supported 
on brackets outside the wheel. The 
wheels, made as neatly as possible, should be 
about $4 in. in diameter. The whole assembly 
is built and the ends of the supporting stand 
ards nailed to the deck. “Ii a pce of small 
hain is wound a. couple of times around 
the drum and the ends run throush holes in 


4 
fer side to. diselore the compasses 
within, They stand on turned brass stand 
ids and have brass lamps let into the tops. 

‘There are four ladders Pa central one to 
the forecastle head, one on each side to the 

fone to. the eangway” platform. 
wey Xi a square trallng, sip 
ported ana baiten of the bulwark and tin 
Stanchions, which extend up ax shown. In 
sketch last month, Through the. stanchions 
from the zanzway bo 
extended to another stanchi 
‘of the ladder. As these platforms are in the 
‘ay of Working the guns: T presumed. there 
‘would only be one, which could Ie shifted 
across the deck if required. 

Up in the bows, in Hine with the inside of 
the sides of the stem, are the knightheads 
BB, ¥4 in. square and V4 in. high. “On them 

fied a short pineal to take six belaying 
‘ib outhatls and “downhaule 
On the after end of the forecastie 1 showed 
the ringbolts, three on a side, and just abatt 
‘them the faieteads for the jib sheets, 

‘each side of the forecastle and poo 

will stand a pair of wooden mooring bite U 
They are a full 4 in thick with ross 
of that, half-lapped in. 
Firmly fastened to the main rail on the 
inside are five sections of pinail, cach side, 
3 shown on the deck pl, They ae jut 
hardwood pieces dried to. take the belay 

= pins, which may be inserted now oF later 
Tt looks best to put pins in all the holes, 
Dut only part of them will be used as we 
hhave no sail gear rove. On the poop there 
are similar rail, But supported ‘on turned 
stanchions. 

“Mooring line fair-teads or ehocks are let 


the deck Ke will ce a relic Sppearance, Ingo the tap al foneand aud pice on the 

5 Joop eovoler bone ioe - 

)* DAHLGREN castle 

GUN on fi - “i 

: g : poten aso 

<_ ——— FF + FE otal stae- 
ss. 


him LOWER CARRIAGE 


PARROTT SWIV! 


‘The Dabigren guns are 1 5/16 in. long. the Parrott guns 1 11/16 ta 
Carriages i proportion. ‘The binnacles are 9/16 ia. high 


eg. 


chime with thin 


UPPER CARRIAGE 


a3 


EL GUN 


fun throu. The dots 
fon tho deck plan show 
appraximate pos 
mm ofthese... Th 
holes “may well he 
drilled ‘now, but the 
Manehions are better 
(Continued on 


pose 08 
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A HE-MAN’S HOBBY! 


(Sie, 
ee =f S 
re 


AUTOMOBILE COM! 


Seo obs 


ae 


AMERICAN FARM MACHINE co 


2 Sot Re, 


All Parts to Build @ Short Wave 


MONITOR 3995 


Nothing £1 


LT. WENSTROM  ALL-WAVE PORTABLE, 
‘Deserted i Augeat ta Lanse 
BLAN, THE RADIO MAN, INC. 
TIM Creenech St, ‘New Yor HY. 
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DECK FITTINGS FOR 
HARTFORD MODEL 


(Continued from pase 62) 


Jeft until the finish with the exception of the 
short sections on the fore side of the poop, 
of which T extended down (0 
jas at the foot of the ladders. I 
0. 34 wire best for reeving through 
the stanchions 
"Thouzh it hanes on the mainmast, the bell 
is part of the deck fittings. It is about 14 
in.'high and the same across the mouth. It 
hangs from a bracket fised to the mast 50 
that the tongue is 34 in. from the deck. 
During the Civil War period, the Hart- 


| ford carried twenty-two 9-in, Dableren guns. 


‘The lines for them shown are taken {rom & 
contemporary naval instruction book. They are 
best cast or turned from bronze and oxidized. 
The carriases are quite tedious to assemble. 
so I made a ji at shown for gluing them 
together. It should be oiled to prevent the 
Tus sie SIDES TURNED 

IW PLACE ‘UPSIDE DOWN 


ISK mis s10¢ 10 86 


f Lowers oown 


crossoans 
TAID ON BLOCKS: BOTH cross- 
BARS Guuco 
TO SIDESANO 
ELAMPED 


STAPLES 


One of the Dahlgren guns completely fated, 
ove. » Hig for gluing the cxeiages 


parts sticking to i. Before removine each 
farriage, drive in the two staples for the 
‘wheel aite, Put in tio more staples on the 


the avles, and glue in position 
Note that there are only. two-wheel. These 
suns were not raised with wedges, but by a 
screw with scrombar throurh the end an 
T'threaded ‘some ‘No, 20 hard, brass sire 
and soldered litle crosstars to the ends, but 
insead of finishing it at the crombar of the 
carriage, I bored through that and drove it 

which looks the same but 


{nto the deck, 
holds the gun in position, with the aid of a 
touch of glue under the carriage. I then put 
touch of liquid solder ‘where the screw 
Touches the breech 

"To take the recoil, these guns have rope 


breechines, which have to be long enoush to 
allow the muzzle to jump back clear of the 
bulwark. I'spliced "(Continued on pose 94) 


RESOLVE 


to SHOOT STRAIGHT 
HEREAFTER 


mover 33 


You can't do good 
work with poor tools, 
Nor ean yoube a good 
‘marksman with a poor 
rifle, But you ca pue 
ic where you aim with 

is Remington bole 
action.22—Model 33. 
e's a real rifle buile 
for accuracy, steength, 

ety and easy han 
ge Tes 244 
barrel is spec! 
bored and rifled to 
shoot .22 short, long 
and loog rifle Kleaa- 
bore regular or Hie 
Speed cartridges, 
Double locking lugs 
on chromium plated 
bolt. Rearsightadjust- 
able. Stock is Ameri: 
can walnut. 


Axil you'll be proud 
to own! A moderately 
priced precision fire- 
farm that will help you 
shoot straight-always. 


RESOLVE 


‘ShootKleanboreCartrides 
sndyoucanthrowaway our 
‘leaning rod. We mean just, 
‘that No rast leading 0 Bit 


sia protector lin the 
file bare, keeps your kun 
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eas 
WORK METAL& WOODin yourSHOP. 


AVERY, FEW DOLLARS A MONTH. fo und 
fit rece bunds 9 ac 


Te Teves ee 
TAN) COUN TRSHAET, sa bal 
faded Vel rive a8 paris ama 
[ani secher yung ome fe"hge eotar 10 
Titlai satslationarimoney ack tusrantr, Cok 
re S30 shown ier mir Or 1S SONTHS 
Bas, Wii feces shoring ts a 


This Book Has Helped 
‘Thousands to Success 
‘The Real Estate Educator 
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DECK FITTINGS FOR 
HARTFORD MODEL 


tum on each side, which T kept in shape with 
2 turn of thread; then slipped the middle 
fm the slot in the’ cascabel, and presed. the 
eyebolts into’ the oles bored in the bul- 
wwarks 
“The guns also require tackles an each side. 
‘These consist of two single blocks trom the 
carriage to bolts in the bulwarks One bol is 
‘driven centrally between each pair of guns 
pose. T found it best to strap 
in, blocks with wire, forming. 
lackles are rove, the blocks hooked 
and hauled tht, and the ends hitched around 
all_parts 
‘There are also two larger Parrott swivel 
suns, The carriage proper for these slides on 
Jinother long carriage to which they can be 
clamped with screws at the sides. The lower 
farriage has swivel wheels so that it can be 
moved to. point in any direction on the 
tracks shown on the deck plan. I made these 
ted black and glued 


ships. as possible back of each gun for the 

inboard-baul tackles, which need mot, how 

ever, be rove. Guts and carriages ae all 

black, and tackle blocks brown or black 
(To Be Coxnivt 


USING SHORT TOOL BITS 
IN STANDARD HOLDER 


BOUT 1 in. of every ordinary $/16-in. 

tool bit i wasted ‘becate it cannot be 
‘lamped securely with the set screw of the 
‘usual type of holder when i has been ground 
shorter than this. To reduce this bass material- 
iy, grind either by hand or on a surface 


of notching » short lathe tool lt 9 
that it can be wedged in am ordinary holder 


shown at a. When put into 
‘ot then cannot be forced 


he back 


wedge about 14 in, lone and 5/16 in. side 
a shown at B. It ie then nicked with the 


Temoved by driving tout with punch on 
the inner end-—Groacr J. Mrxooex. 


Get. eS 
A FLYING START 


70 SUCCESS 
IN AVIATIONS 


Greatest Guide Book 
Ever Published 


THE AVIATION MANUAL 


This book wil save months of time and hundreds 
of dollars by 

fg‘ Ata 
fing 10. be 


the ole ld so eaperty that 
be'a reliable relerence ook=-even 
tong after you've finished Sour preliminary work! 


LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 


all by leading 
authorities 


‘ving Bours ie 
ling fleet of squadron VS3nd of the 
Ee Raval Revere, Sly ot bl former gt 
{nvthe Aviation industry as pilots nod exeeutives 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
‘With Your Name ln Gold On The Front Cover 


Now zou mar, bere tie Kewl Stam) Nova fp 
ii, Mego Sette ey 


pular Science Publishing Con, 
1361 Fourth Avenue, New York, N.Y. 


LACQUER AIDS IN ETCHING =|“ _ 
Brcavse it docs not chip off, brushing 
lacquer is better than asphaltum or wax for | ou 
| steing metals with ack —D. HL 


Up-to-Date Station 
| Improves Model Railway System 


By J. W. CLEMENT 


For a brick oF stucco depot we can hardly 
cocage making » brick plato. “This shout 

‘dffieult, however, reddish tan 
Tinoleum is, used and the bricks are outlined 
with ink. The outer edge should be painted 
bray to represent the concrete curl, Let the 
platform be as long as practical, 

‘Use Your own good judgment as to ma- 
terials, Dut stick 10 the plans so that your 
depot’ will be correctly proportioned. “The 
Size you make it will depend, of course, upon 
the scale of sour mode railway. ‘The scale 


model ral 
date sat 


RCA 
brick “construction. Some 0 
Inbor of making imitation. brick, may” be 
slime by bung of ces wing care 
Sandpaper painted ray’ or tan. dn il 

hae he fo. ahoukd be a 1) red with wie 


tie frames and aah, door frames and posts ven with the drawings represents feet. and 
nr, the covered poe pant ark eh it sou ca find the actual eof any 
ted, ‘The doors shoul rk fra) part ofthe depot. If, for example, you wi 

with, tthe gray panels. ‘Phe whee! garde to bald the Nation on the sale Of 4 in 


| on the freight door frames are paint,. black. 
‘The ‘sation sien, if any, hould have a 
back ‘background’ and White letters. 


‘equals 1 ft, then exch of the small divisions 
At the left tnd of the seale should be taken 
5 46 in, in bulldine your ‘model 


Spartieatarly good 


et a ae 


LATION OF PATTON THO {LEVATION OF WAITING ROOM IND 


ey 


| 


— ts 


= =-———-. 


pg ee <= ioor tne 
t See eat ag seo. 
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“WHEN YOU 

QUIT MAKING 

EDGEWORTH 
PLL QUIT 
SMOKING” 


—says Mr. Robotham of San Francisco 


For an American to be known abroad by 
the tobacco he smokes is significant, The 
makers of Edgeworth Smoking Tobacco 
are deeply grateful to smoker Norman I. 
Robotham of San Francisco for his account 
‘of his experience in foreign countries, 


1827 Ansa Streat 
‘Son Pranlae, Cal 


Sine 1800 
‘The Corn Cob Pipe Club 
Hcmond, Va- 

Gentlemen: 


stoning tonight to your program 1 ft 
saat'Tewed ie te your sulrtoToport my 
‘as an Bageworth smoker 


meican are you not? and in ouch came 
rorya "Why yo haa 
Hundthat hey ha ied me by 
Egewsr 


‘Soke up as follows "Pardon me, but T 
‘can't reset ny longer making Yow fom 
‘lpeful of that beautiful tobacvo, Baie 


Reapectulty yarn 
‘Norman 1 Robotham 


‘There is something a bit special about this 
particular brand of tobacco which you 
‘ought to experience, So ask your tobac- 
coniat for Edgeworth. ‘Try it once. Learn 
to know this rare combination of true to- 
‘bacco flavor with genuine mildness. “A 
small pocket package wil eat you but a 
its, If you do not like it, you will be 

“out” only’a few pen= 


lad you tried it, 


‘The Corn Cob Pipe 
Club, to which Mr, Ro- 


*Lintening tonight 


‘evening at ten o'clock, Eastern time, over 
the WEAP Coast to Coast network of the 
National Broadcasting Company. You are 
invited to tune in and join the group of 
‘country people having a big time at the 
‘old Cross Roads hall down in Virginia. 
Edgeworth Smoking Tobacco is made 
‘and guaranteed by Larus & Brother Co., 
‘Tobacconists since 1877, Richmond, Va. 
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ANNOUNCING 
AMAZING 
TYPEWRITER 
BARGAIN 


New Remington Portable 


only 10c a Day! 
10 DAYS FREE TRIAL 


(A betel, brand. oey spslion 
"Sundar heptane" Caryng 


“Tr ie im yowe heme or of 10" ars 


[MAIL COUPON TODAY OR USE POSTCARD. 


ACTUALLY 
COSTS LESS 
TO USE 


Every time you ij 
use $+in-One on tools and equip- 
ment you're saving money, for 
8-in-One saves replacements and 
repairs. Special blending makes 
this oil clean working parts and 

prevent rust as it lubricates. 

Firhundy cans and bottles. 


3-IN-ONE OIL 


Make Money in Spare Time 


‘Always mention Porttar Science 
‘MonTHLY when answering adver- | 
tisements in this magazine. | 


THE NATIONAL HOMEWORKSHOP GUILD 


larzer cities. The larzer the club, the more 
varied will be the hobbies represented. This 
Increases the interest of the club as 3. whole 
and also provides manifold topics for dis- 
Ctssion, demonstration, and club projects 
Inguiry: Are sroups'of boys aged 16 and 
17 ‘too Young to form an afflate club? 
Answer: No. The minimum age is 16. 
‘Inguiry: Does the Guild intend to create 


dnsicer: No. 
fraftwork sponsored by the Guild embraces 
All the branches, and the Guild does not n- 
tend to specialize in any one branch. 

Inquiry: Does the territory of the Guild 
extend! Into Canada? Anncer’ The National 
‘Guild will accept affliated clubs from Canada, 

Inquiry: Tam 14 sears old. Can a group 
‘of my friends of about the same age form a 
Juator chub, as they are all much interested 
in homecralt work? Anneer: The Guild has 
rot yet ompleted arrangements for the 
formation of junior clubs. It is sunsested 
that you and your friends endeavor to ia- 
terest older members of your families in the 
formation of a club. They, in tura, could 
then organize a junior home workshop 
vision of that club, 

"The local chibs already fully organized at 
the time this i being written, and their 
‘ery, are as follows 


“Imerillo Homesorkshop Club, Amarillo, 
Teas-Dr, W. R. Moody, president; H. B 
Vaushn, vice president; D, C- Regal, secre: 


Tmatenrs Homeworkshop Club, Richmont, 
Va-"Floyd E. White, president; FW. Har- 
ron, vie president Forrest, Stain se¢= 
 Clredland Homeworksbop Club, Cleveland, 
bio Thomas B. Owens, president; Parker 
Howard, secretary; Thomas har, 

Cody’ Homezorkibop Club, Cody, Wyo- 
ming—E. T. Tricket, president; FJ. Worst, 
Secretary; Stanley Lanaren, treasure 

Denver Homesorksh 
Colo—A. D. White, president; 
‘vie president Leonard Steb 


Wiken, 


Club, Dizon, TA. G. 
dent; Carl H. Fisher, vice pres 
UW. Gerdes, secretary-treasuret; H. 
H. Emmet, brarian 

Fairkeld Hobby Club, Fairfiell, Ala. 
Duke Haney, president; Roy B. McEachen, 
secretary; Herbert Barnett, treasurer. 

“Hint Homeworkshop Club, Flint, Mich— 
Bernard Scblegelmilch, president; Ivan 
Meade, secretary; Francis 1. Voight, treas- 


‘Gien Lyon Homeworkshop Club, Glen 
Lyon, Pa—John” Domzalsky, president 
Charles Cragle, secretary; Willard! Hoffman, 


National Homeworkshop Guild 
e/o Popular Science Monthly 

381 Fourth Avenue, New York, N. 
an 
shah 
od stomped enveoye Tam inchadas 


Hemlock Homesorkshop Club, Sharps- 
burg,” Pa—Joxph A. Smith, president; 
Joseph B. Mahon, vice president; Joseph 
He Mary, secretary; Raymond M. Lester, 

“Jaynesville Homeworkshop Club, Jaynes- 
ville, Wise—Alan'W, Dunwiddie, president; 
AG. Weaver, secretary-treasuret 

Hilt Top Homeworkshop Club, Cincinnati, 
Obio—Charies "¢ Willard 
Grange. Homeworkshop "Club, La 
Grange, “IL-W. W. Cranford, chairman; 
H.C. Pletcher, vice chairman; F. W. Teeter 
secretary-treasurer, 

‘Leatherstocking 

Cooperstown, N. 


Homeworkshop Clu 

Myron E. Clapsaddl 
president; LeRoy L. Parshall, secretary; F. 
Shepard, treasurer. 


‘Lumber Jack Homeworkshop Club, 
‘Tonawanda, N. V—Howard Fritz president 
J. Carlton Gordon, secretary; Milton Krum, 


“Morristown Homeworkshop Club, Morris- 
town, N. JE. A. Carpenter, president; K. 
Cates, secretary-treasurer 

‘Rockford. Homrerajt Club, Rockford 1. 
—LaVern T. Ryder, president; William 
Baver, vice president; 'E. Raymond DeLong, 
secretary; RUA. Horner, treasurer 

‘Siorrion Homeaworkskop Club, Silverton, 
ColoD. E. Smith, president; E. S, Davie, 
secretary; D, M. Wyman, treasure, 

Topeka Homeworkshop Club, Topeka, 
ins-—Clyde F. Cooks president; Richard 
Kerr, vice present; Wellington W. Culver, 

1, Glass, treasurer 
vajtsmen’s Guild, Vineland, X. 
Dennis, president; John 8, 
Thernie 8. Halverve 


—Jobn | W. 


Harker, 
Wood-Ridge Homescorkshop Club, Wood: 
N. POL."T. Messencer, ‘president 
secretary-treasuret 
As the oficial magazine “of the Guild, 
Portia Scigeck Mostity will report the 
organization of all new clubs and give a Tht 
‘of thei aicers 


TWO SAFE WAYS TO FOLD 
A COIN IN A LETTER 


ein is held by folds 
ther” By fold 


ECENTLY 1 hit upon a kink for sending 
small coins through the mail that i bet 

er than any other method with which T 
hhave had experience. I fold the coin into 
the lower portion of the letterhead itself and, 
by means. of an ordinary paper fastener, 
staple both sides so that the coin can't be 
taken out without tearing the paper. Tt be- 
‘comes part of the letter —W. F. SCHAPHORST, 

A somewhat similar method is shown in 
the second sketch. Kt ha the advantaze that 
no stapling machine, paste, or paper fasten- 
fers are required: 
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MICROSCOPE ADVENTURE 
IN A FISH BOWL 


(Continued from page 


cannot hope to see all of them, unless you 
Spend the rest of your life in the study of 
nothing ee, 

Perhaps the most beautiful scene that the 
aquarium offers is provided by the fish scale. 
‘Take, for example, a goldiish, preterably one 
recently dead. I, like many other fishes, 
hhas scales of the eyeloid type. Seales from 
different parts of the body difer in appear: 
nce. Those, for instance, from the lateral 
Tine—the ling hat ‘runs. from head total 
along the side of the body—are equipped 
Wwith tubes through which itis believed some 
Kind ot Secretion takes place, "Seles from 
other areas have no. tubes, 


YCLOID scales generally are marked 
with lines running about “a common 
center, crossed by a few radiating ribs.” The 
lear," uncolored” portion ofan. individual 
Scaleis that part which was beneath another 
Seale or scales. In the projecting portion, 
{you can see the chromatophores, like those 
that made Pete 90 beaut. These are con 
{ined in a membranous covering. that You 
fan scrape off with a dissecting needle, 
Remove this covering from two or three 
fcales and crush the mass thoroughly in a 
‘drop. or two of water, You will see the 
Water take on an iridescent, pearly. appear 
ance, Remove the large solid particles and 
drop a cover glass over the water. Place 


the ald on the microscope stage and adjust 
the ‘focus 

Before your eyes, you can see one of the 
most interesting things. in nature—the par= 
ticles that. produce the pearly Tuster of 
fh, 


Tn the microscope eld are hundreds 
aly about, throwing 
‘way like a mass of 
moving diamonds Examination reveals that 
they ate thin, Mat, transparent plates. Mov 
Ing’ restiely, perhaps because of a slight 
jon of ‘the water, they act like’ tiny 

ors, each catching & fay of Tight 
ing It’ momentarily up the microscope tube 
and then turning 80 that it becomes almost 


spicula or Iridocytes, are 
cted lish, although ‘they 
itted light when a small 
condeniee stop is wed. A good way to i 
fuminate them is to place the microscope so 
that light {rom the sun ot an electric: bl 
falls upon the microscope stage, and i not 
reflected upward by” the mirror. A. dark 
Field illuminator cam be wed if available, 


FIISESCALE sniola are found in many 
i besides the one you are examin- 
ing. They seem to be about the same size 
and shape, no matter: what the size of the 
fish, “As am item of commerce, they ate im 
portant. ‘They are constituents of the. ish 
Scale essence that is being used in automobile 
Tncquers, tollet articles, glass beads, and else 
where for producing a pearl-like appearance 
‘ut you have only begun to explore your 
aquarium, Snails, placed so that they” will 
hana from the bottom of glass slide, and 
iluminsted from above, are ebtertaining. Tt 
ig fun to watch their rasplike tongues scour 
the lass for food. When the aquarium glass 
becomes covered with green algae, the snaile 
travel over it, scraping off the. vegetation. 
‘Their tongues’ are set with hundreds, even 
thousands of teeth. ‘The pond snail makes 2 
rood specimen to study because it i not too 
big'to: hang suspended through the hole in 
the microscope stage. Ts toothed ‘tongue 
operates like a sanding belt whem it feeds. 
"The chanees are that you will find patches 
of snail eas on the aquarium ase o¢ plants 
Scrape these off with a raror blade and ex 
amine them at" (Centinued om page 98) | 


seen best by te 


EXCLUSIVE BOICE-CRANE FEATURES 


Amazingly good, new tls fer 1084, 
AIGA ichare ge oey was Mabe 
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‘acre fr el ales 


FREE 1934 CATALOG 


Ball Bearing Arbor 
alg sabes evel al wrk ry ey to ale spn 
Pecmite handling 13° wide boards ene on table when ee 
‘Sting. "Tater 9? aD Sand 


LATHES with GAP-BED 
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Dept. PS-3K 


BOICE +s 


Easy Terms. Low Prices 


W. B.& J.E. 


Apour ourBdxRD MoToRS 
F tay any euvoned mo 


Ret your ree enpy 


NO MORE \ 
BLADES TO BUY 


JOHNSON 


SEA-HORSES 


Always mention Porutar Scien: 
MowtHLy when answering adver- 
tisements in this magazine, 
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Bausch @ Lomb is America’s great op: 


tical institution, respected over the civ 
ised world for guttanding duality, Lad 
fs and hospitals. use 


Pee 


av 


AMAZING VALUES! 
Popularly Priced! 
ps aie 


io, Combination 


ve S145 G Stes 
50 


7 0 240 
“Ue haa oe ay tana ain) 
‘Think of t—a special Disston-made Circular 


Saw to fit your home workshop machine at 
thee popular prices—sawa that you know 
are big values for the money! 

See these Disston-made Keystone Circular 
Saws at any good hardware store. - . « If 
your store does not have them, weite us, we 
Will see that you are supplied. 
‘Write fr frec copy of "Draston Saw, Tool and 
File Manual” which tells how to choose, use 
fand care for saws and other tools. 


HENRY DISSTON & SONS, INC. 
‘310 Tacony, Philadelphia, U. S. A. 
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MICROSCOPE ADVENTURE 
IN A FISH BOWL 


(Continued jrom pase 97) 


various magnifications, Newly lid cess 
feshibit prominent cic. It is interesting 
To watch these spots change cradually, over 
2 period of days, into tiny snails that ‘crawl 
About inside the ees for atime  belare 
emerging into open water, 

Daphnia, a. ‘water-flea related to the 


shrimp and lobster, is a common form of 
‘Vou cn set thee little 


ator 
fone of them under your micrasco 
Will get the impression that you are gazing 
at an active piece of machinery. One ob 
server remarked that, “It's just like a print- 
ing. press 


fish. 


HE w 
about erratical 


by the cover’ glass 
you. constructed for observing Pet 
Tropical fish. But it dows not remain 


‘motionless. The black eye that resembles a 
cog-wheet vibrates back and forth for no 
apparent reason. The digestive gland and 


| forward ead of ue tetinal tract. which 


ves a8 4 stomach, pump constantly, churn. 
3 the food and digestive juices. ‘The tins 
heart vibrates ‘rapidly, circulating the al- 
most colorless blood. "The swimming. feet 
beat the water in an attempt to propel the 
ody. “Ifthe flea & a female, the chances 
are that her brood pouch will contain six 
to ten young which, in turn, 


their fect-and otherwise contributing to the 
Action. The outer shell of the daphnia bas | 
‘Your exploratio 


aquarium will in- 


clude examination of ‘the plant fe there, 


Title preen plants resembling Jo 
dubs, and a host of 0 
microscopic forest, you will see awesome 
‘reatures—the  rotlfe, steratoor pol 
hus, paramecium, amoeba, and dozens of 


thet Creatures, some of which have been 


the earthworm, ad Just 
arcy ube to the naked eye 

‘Perhaps you wil want (0  preserve some 
of these wonvlers for future rlerence. Fah 
Scale, properly di fies, and other 
intercalng specimens can be mounted cally 
‘This brings Us to the fascinating subject of 
fide ‘making, and. to. Ite time-saving 
Sevice that wil improve the quality of your 
Side 

Cover gles, cemented in pce with ba 
sam, sometimes come foowe and. admit 
bublies before the balsim ie dry, thus ru 
tng the side 
Cells of shellac or cetlod. are wed 

‘the cover slat down against the 
sich troubles are avoided 


HOW 
will do the trick nicely, and is easy to 


the pictures is a clamp that 


construct. Tt cain be made in almost any 
size, to accommodate any number of slides 
at one time. The device consists essentially 
ff a wood block on which the slides rest 
and a battery of spring plungers arransed 
So that they will press againet the cover 
slaster. Pincers in the model shown are 
Empty film spools from a small camera. Of 
course, other types of spools can be used, 
for you can make little plungers out of hard 
‘wood, 

Because the spools wed have ends that 
are fastened tishtly in place, the block 
throush which they operate was split. the 
holes bore the planers imerted, and the 
two halves on ose 


eicking | 


EVERYTHING for the 
Eee “POPULAR SCIENTIST 


Every Man Out 
of a Job Can 
NOW GO INTO 

BUSINESS 
for HIMSELF! 


Write to Popular Science Monthly 


about this plan which puts you into 
your own business, Be ouir repre- 
sentative, Get our wholesale rates and 
see how you can really make money 
taking subscriptions for Popular Sci 

ence Monthly. Nearly half a million 
‘men now read this fast growing magn 
zine. Show your copy to others and 
take orders." Every order gives you 
real good profit. Some agents travel 
all over on their profits and pile up 
ood bank accounts too. Write and 
et the details of this good business 
plan. You will be surprised at the 
money you can make 


Sign and Send This Coupon 


Popular Science Monthly 
281 Fourth Avenue, New York 


Tel we hw T cap sabe my ree 
ating reputtr Slee Soy 


tan 
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MICROSCOPE ADVENTURE 
IN A FISH BOWL 


Continued from pase oS} 


fastencd together again. The springs were 
made by wrapping ght plano wie around 3 
three-izhtherinch rod, letting it umd 0 
felieve tension, and then forcing sections of 
Droper length ‘over the spool spindles Die 
Imetsns of the parts are given in the draw 
ing. ‘These will vary. slightly for different 
Spools. Adjust the spring tension by cutting 
pieces from the wire until agente pressure, 
Hot sasicient to break a cover plas, exerted 

Mt you tse” Your mieroscope Tor taking 
pictures of the. wonders ofthe ivisble 
Yrorld, it wil pay ou to investigate some of 
the more recent lighting devices. ‘The small- 
ie "aul inte po, lng” ash 
make it possible to photograph live insects 
protoroa, and ether moving objects, "Flood 
Tims, the kind that produce 750 watts of 
Tight "fortwo. hours “and cost. thirty-five 
cents, are excellent for taking exposures of 
Specimens that do mot! move 


SATISFACTORY way of using ood 

lamps involves a four-inch plano-convex 
ondenser lens. Place the lens (rom twelve 
{o eighteen Inches {rom the microscope mir- 


for, and the lamp, preferably ina. suitable 
Teflector, six inches ‘or so: beyond’ the lens 
Eine up the lamp and” fens until 4 beeht 
beam fs ‘centered onthe. mirror snd. the 
Ilumination is even on the object 
Will have to judge exposure on the ‘bas 
Experience, but you will find that the 
{amp permits tary’ short exposures pro 
dices even illumination without much fusing 
‘Now if you want to photograph. moving 
specimens, proceed as just outlined, until you 
itive the image Tocwsed and. centered. prop- 
erly, Then turn off the current, remove the 
Hood lamp and insert in its place 2 fash 
the camera i ready" for the 
the bul by" turning on, the 
rad you have your picture. The 
fens necessity for best result 
fasts about one-Aftieth of 4 see 
ind, which s ample for most purposes." You 
will ind inthe fish bow! many” fascinating 
Hide animals that will not pose ‘willingly for 
the uiual time exposure, but which cam be 
Aidnaped easily witha teen cent ash bul 


RAISE EXPERIMENTAL 
HOPS IN FAKE SPRING 


Far winters and artifical springs are en- 
bling workers at the Orezon 


roduc 
topes ‘hora 

Khedule_of tovtrolied. mpersture,” Act 
iin pach in snd and peat mos they ae 
Aone for eva eth of ae the 
‘jected to spring heat. Athoush fei ae 
{umn outside the laboratory, the hops act 
2 though anew spring had come and Sprout 
Or put on lees, By thi time-aaine metho 
the workers have” produced several bya 
Sealing which are valuable as breeding 
Stork a8 well as testing out varieties of hope 
{oe tle restanee to the mildew disease 


MICROBES PHOTOGRAPHED 
ON MERRY-GO-ROUND 


Waietixc 20,00 revolutions a minute, a 
microbe mecry-g0-rotnd is helping scientists 
Study the reactions of Infinitely small bving 
organisms. Tavented by. Prof, E. Newton 
Harvey, of Princeton University, and Alfred 
L- Loomis, of Tuxedo Park, N. ¥, the merry- 
go-round spins on a cushion of air. Any 
‘camera in a. powerful microscope clicks as 
microbe passengers speed past its lens 
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To those who think 
Learning Musics is hard- 
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“Many other Government examinations 
‘expected 


_ TRAVEL FOR “UNCLE SAM” 


Start $158. 00 ponte 
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UCCESS; 


WANTED: 


radio service experts! | 


‘Tun popularity of ra increases by 
leaps and bounds, In the period of four- 
‘teen short years it has become a great | 
American industry. And its possibilities | 
have been barely scratched! 

‘Today there is a wide need for radio 
‘experts. In order that this need may be 
adequately filled, International Corre- 
spondence Schoals offer a modera course 
in Radio Servicing. Prepared by experts | 
and furnishing the solution to 1934 radio | 
problems, in 28 concise lessons this course 
‘will equip you to become a radio ser 
expert. In addition, automobile service 
ren, installers of public address and cen- | 
tralized radio systems, radio salesmen, 
dealers, and all interested in broadcast 
and shore wave receiving systems wil find 
this course of great value. 

‘Complete information will be sent upon | 
request—just mail the coupoa! 


WOX 7677-G, SCRANTON, PENNA. 
Without cost or hllation, please tll’ me 
satsut the SEW RADIO COURSE. 
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HIS DISCOMFORT LED 
TO BUSINESS SUCCESS 


LOSHING 

about on slip. 
ery decks and 
paddled docks, no- 
ing wearily home 


day when he must 
worm them into 
day; harsh eather, 
that Allen Drury 
began to study the 
subject of shoe grease. That was five 
‘years ago when he was a longshoreman on 
the docks of Portland, Oregon, 

‘Now he is the manufacturer of a water 
proof leather dressing, in the carly de 
Yelopment of which his own aching feet 
were his principal testing laboratory. His 
business is now well established among 
the jobbers and dealers of the Pacitic 
North West. A great chain of sporting 
zoods distributors has also taken on his 
line and is giving it national distribution 
fn that field, Other branches of national 
trade are negotiating for it 

Here is how Drury built the business, 
heginning in the Fall of 1928, He knew 
nothing of chemistry or the technique of 
leather. But he wanted a waterproof 
dressing and be went after it as Edison 
‘would have done had he been in his 


place—that making scores upon 
hundreds of experiments. "He says that 
st_everything in 


e world that was wet enough or slippery 
enough to mix. 

Finally, he bad the product, and having 
ne that far, he decided to commercial- 


ize it, His first “commercial” batch was 
‘mixed in the basement on an old range, 
in two peanut cans 


0. FAR, $0 ood. Into production at 
last. Now for the sales end. The 
contents of the big cans. in neat little 
he took around himself to dealers 

He didn't know how to sell, but 
sould leave samples. After some weeks. 
he would return to see if they had tried 
it. ‘Tn some cases they had, and he would 
tet small orders. It vas slow work. In 
the fist year he had disposed only 60 
Then, all of a sudden, it began to 
“take,” without advertising but. by’ the 
grapevine route. From. that time on 
the growth was almost spectacular. Ali 
through the depression, each and every 
month has shown an increase over the 
preceding month. From the 60 dozen 
4 1920, the business has grown until thus 
far this year, over 22 tons of the product 
have been s0ld, and another single order 
is in for 20 tons. ( Continued on page 101) 
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HIS DISCOMFORT LED | 
TO BUSINESS SUCCESS 


(Continued from pase 100) 


Nevertheless, he still does his own mix- 
inder his own secret formula. He has 
moved five times in five years (into 
houses with bigger basements), and is 
still in the sume kind of a lay-out—a | 
reat, rambling old house, with “factory 
Gownstairs, display and’ stock on. the 
ground floor and living quarters above 
People are after him to show him how to 
run his business in a "big way.” They 
come and lay down cold cash and try to 
buy in. But he is firm in his intention 
to own it himself and make it grow big, 
but out of its own earnings —H. W. Y,, 
Portland, Oregon, 


TENNIS PLAYER Makes | COMPETE FOR AN ART SCHOLARSHIP 


SPARE TIME MONEY 
rixrsuep | COPY this girl and send us your drawing—perhaps . 
school last you'll win a COMPLETE FEDERAL COURSE RULES FOR 


. CONTESTAN 
spring, and, found | FREE! This contest is for amateurs, so if you like to. CONTESTANTS 


job that, would | draw do not hesitate to enter. 
apply me "with 

ven speodioe | Prizes for Five Best Drawings—FIVE COM- 
Slock of ‘my ex PLETE ART COURSES FREE, including 


freegee Near wing outfit. (Value of each cour: 
00.) 


thing T could do | $41 
| even passably well | 
ying tennis—and sirloging tennis | FREY Each contestant whose dhawing shows pape 6 inches sau 
drench manager of | gufcient merit wil receive @ grading and also inl the ai not 
importance with a prepootion that he ke | expert advice as to his or her chance of success ‘ 
te do his tennis racket restringing work. | in the att field 
Fortunately for me he had decided to do 
fuilve then but fo fo ite the buioes | Nowadays design and color play an important 3. No cena will be 
dadepenidently | part in the sale of almost everything. Therefore the . 
uN, 8 tennis ring manufac: | artist, who designs merchandise or illustrates adver- 4, Vite Yournume, ed 
magazine advertisement, brought a peompt | tising has become @ real factor in modern industry. tion on back of drawing 
Fe ad te ease Oot | Machines can never displace him. Many Federal 5. All 
Seri tt is dries ie hese pa | Soimity ball men and gids who are now commer: SEC nL som 
ers. ‘The sum of just one dollar covered | cial designers or illustrators capable of earning from 1934. Prizes will be 
the ost, ofthe essential tools—three | $2000 to $5000 yearly have been trained by the swarded for diawings 
‘lowel. “I printed my name and address | Federal Course. Here's a splendid opportunity to Sein preperdon, and 
guy the (Tennis Rackets Strung” sign and test your talent. Read the rules and send your draw- Schools Faculty. 
the local’ public courts” Almost im- | ing to the address below. . 
my wen te uy of one ot oe 


Mine for hi boy biatay. The | ¢ FEDERAL SCHOOLS , INC. > 


which took no more than'& couple of 
3144 Federal Schools Building, Minneapolis, Minnesota 


This contest open 
to amateun, 16 


only pencil or 


wings must be 
in Minneap- 


hours 1 
few days later 
lege brought me 


fed a profit of about $1.75. A. 

student at the local col- 
he rackets of two of his 
frinds to be strung with silk string 
‘These tangible results increased my en- 


thusiasm, and to (Continued on page 102) 
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gun at Home 
Zo Maxt More MONEY 


{il train you Quickly 
for Good Spare Time 
land Full Time Jobs 
in RADIO: 


oe a ap Ae 


Get Ready Nowfor 
Jobs Like These 


now/” FREE»0or 


Secrets of Success 


TENNIS PLAYER MAKES 
SPARE TIME MONEY 


(Continued from page 101) 


the sign hanging at the courts I added 2 
small box containing booklets of “Tennis 
Hints” supplied by the tennis string 
manufacturers. Inside the front cover 
fof each copy I had rubber-stamped my 
ame and address. 
vvertising brought me several jobs a week 
during the tournament season at profits 
ranging from $1.75 to $5.00 on each. 

T had obtained, direct from the manu: 
facturer, a particularly handsome racket 
for my own use, and a prominent local 
player was so atiracted to it that he de- 
manded one “just like it”. The profit 
from selling the racket was so welcome 
that I decided to take a chance, and 1 
ordered eight additional racket. frames, 
These were disposed of, strung to order 
Tong before the season was aver, Indeed, 
Thad to order several additional rackets 
after the additional supply was exhausted, 
spd might have sold many more had they 
been on hand. 

‘The sale of tennis balls, racket covers, 
presses, rubber grips, and similar acces: 
sories, together with repair jobs. brought 


in a number of extra dollars. ‘The total 
profit for the few months of easy work 
requiring 0 ww spare hours each 


week exceeded $125.00, 
Forearmed with the knowledge that 
there is plenty of profit in the tennis 
1 shall next spring ret a smal 


Cash Prizes 


TTHIS department will give $5.00 for 
every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printi 


magazine. 
Manuscripts will be judged on the 
individual merits of the case and cir- 
cumstances involved. Only stories in 
which the author's success, or that of 
ome one known to the author, has 
been gained by some method of educa. 
tional guidance, fitness for the job, or 
application to the work will be con- 
sidered. We are not looking for the 
“get-rich-quick” type of story. 
Manuscripts must be confined to 500 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. 
submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
vided for this purpose. Address con- 
tributions to Success Story Depart 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 


‘Manuscripts | 
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A QUICKER WAY TO TIE 
SQUARE-KNOT WORK 


FTER the square-knot enthusiast has bad 

‘some experience in making beite and other 
‘usable articles with cords and knote, be will 
save considerable time by mastering the unique 
tie shown in the accompanying photos, The 


worker to take the 
Knot in one quick o 
eration, but it must 


“The fist operation 
fs to'start making the 


OWN A BUSINESS 
ica ‘targets 


Ma Serie x, 15 Dr aa, 


J Want a Big-Pay 


a 


 Sclence Monthly 
Tew Vor City 


Always mention Porttar Science 


MonTHLY when answering adver- 
tisements in this magazine. 
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Learn Public 


first half of the squ 
Kot in the usual mar 
ner, a3 shown in Fi 


and's lerp fe formed 1. However. donot 
‘with'ehe eft fingers pull out the cord 


shown inthe left hand. 
Draw it back slizhtly 
with the thumb unit 


the loop is around the 
first two fingers: then, 
ewe 


| beta “taut 


iu, 
arent book amd 
shop the cord bed in 
the ight haa, a in 

‘Tie deere 


the 


and finger pass only 
Wader the cords 
faueit on the koot- 
ook, and not 
around” the Ki 
The loop is 


‘The right thumb 
hd nger ave w= 
erie tw mor conds 


the loop shown in the 
right-hand (Fiz. 2) 
and. shoud 


in the right hand ene 
rely throush theknot 
andthe tangle will 


square knot ready for 
Cehtenine 

With the regulation 
method of tsins one 
hall of 2 square Knot at a time, it is neces 
sary to pull the eads of the cord throu 
each knot twice—Kesserit Memay 


+ fy 


‘The right-hand cont ie Sally poled through 


fnew tc enables the | 


How fo 


MAKE MONEY 
with’Camera 


HINK HOW MANY 

PHOTOGRAPHS ARE. 
IN THIS ONE ISSUE OF 
THIS ONE MAGAZINE! 
‘Multiply that by the 34,487 
publishers who MUST. 
photographs, THAT GIVES 
an_idea of the pictures being bought 
EVERY MONTH! SEVEN MILLION 
YEAR is the conservative estimate! 

WHO GETS the millions eagerly paid 
for these pictures? YOU can get your 
share, no matter where you live or What 
you are doing NOW! 70% of these pic- 
{ures are supplied by amateur photog- 
raphers—ordinary sna ama 
teurs who have learned how t0 take pic- 
tures THAT SELL! 


| BigMoneyforYourSnapshots 
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MATHEMATICS 


the key to all 
technical success 


made plain 
in these books 
Tei oe Senate werk 
ire cmathesatiens  Falm 


‘ec them 
165000 co 


‘Sentiaae stoves Bow 

Ix Sour dally work. Ove 

tes mld 

‘A Selltnatruction Course 
for Practial Men 

Palmers le, stepby tre 


ay ee 


"imran tle. ee ea ae 
153.00 month foe three tthe, 30k 


Sou he far ch ene 
he tale oe 


‘couron | 
Pats fine || 
Saree | 


The sini ome gh 

Pa 
pater ed 
fr 


Write 


wate MASTERL 
Speak. E. 


| the woul way 


‘Tripod Floor Lamp 


GIVES PRACTICE IN 
FANCY WOOD TURNING 


By Herman Hyorth 


LOOR lamps are indispensable inthe 


oder "Thee are decorative and 
Useful, a 1 ight is Kind to 


For oe who has had some experience and 
practice in wood turning. the ‘construction 
Sf this lamp should prove “quite. simple, 
‘The turning of the lower column nceds\no 
further ‘explanation than that contained in 
the detail drawing Have its upper end run 
fom the dead center because of the hole to 
be bored in i 
“Jtsslenderncss makes it necessary to stead 
the upper columta during the turning proce 
Ifyou lathe is not (urnished with 1 ba 
fest, a homemade one, as shown in the 
sketch, cam quickly’ be made, To avoid 
thurnine by friction, the stock should move 
freely in the square opening, and it should 
be rubbed with a piece of dey soap. The 
Bein. hole in the end may’ be bored by: mov= 
st'ta-the end of the piece 
held ina lathe chuck or a 


‘The square hole in the steady: rest is now 
enlarged to Bt the top of the lower column, 
im which the S4-in. hole for the end of the 
ipper column is bored. 

Table’ should preferably: be turned 


table firs and bore the 4-in. hole, When 
finished, the table ts separated feom the pine 
from a solid, wellseatoned board. As this disk by’ inverting the ‘blade of a thin chive! 
‘annot_ be fastened toa faceplate in the between the two, This causes the paper to 
tial way beeawe the serew split. A’ chuck fs now made ftom ‘the dik 
mar the Work, it b necessary Uy turning a projection 10 In, in. diameter 
face off circular disk and 14 th, high ‘on it, The recess cut In the 
and at least 1; in. thie table must fit tightly on this while the I 
made of any soft wood such as poplar or side is turned. and the hole bored fort 
white pine saw the table (0 er column: 
proximate shape and glue it to the circalar 12 in, an ordinary rot 
[Hide with a plece of paper between the two, made by hand, 
When the gle dry, the turning is dane in 
‘Turn the upper side of the 


circular shape.” Before screwing it t0 the 
Taceplate, place a piece of thin 

wood between the to, This i 
‘done to prevent the chisel from 
‘cutting Inte the iron when the 
hhole is bored. After ‘completing 
the turning and fitting the end 
‘ol the ‘column into the hole, 
remove the base from the faci 
plate and lay out the hexagon 
fn its underside as shown, Saw 
fay the waste wood “At an 
“Turn the three lees accordin 
to the detail drawing and bore 
holes for them in the base at 
fancle of 60 deg. Make 


ring jig from a piece of 1Y4- 


ed. Im this way all the holes 
Will be bored at the sume slant 
‘The bracket must be made of 
two pieces, inthe ‘center of 
‘of which a groove ¥4 by 

the electric 

“These pieces are then 
together. " When the lue 
dry, a in, hole is bored at 
le of $0 deg, in one end 

Note’ the boring jig. shown in 
the sketch, “The “bracket is 
finally turned between centers, 
‘The two buttons that ft over 
the ends are tured om a screw 


| eirtince'attos 
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aphy 
at HOME 


So ESSE 


chuck. The bracket should slide easily, but 
ot too Toes, om the upper ead of the 

‘The reeds on the bracket and lower part 
of the column can be cut as shown with 2 


support the column on two screws passing 
through the ends of the box. Fied the length 


List of Materials 


Novel Deets TW 
1 


‘ioe 
Biase ‘cap 
Pivot joiee 
Socket and’ lamp shade 


Nore: All dimensions are ia aches aed are 
sea 


of the circumference of the column by wrap- 
Strip of paper around it, Divide this 
welve equal: parts and lay out on the 

‘of the column. “Wedge the columa 
fn’ the box and. scratch a reed at every 
division, 

‘The finish may be applied in the lathe as 
‘each piece is turned ‘or in the usual way 
after the lamp has been glued together. (For 
Information about finishing see P. S, M., 
Dee, "83, p. 31) 


GARDEN STARTING POTS 
MADE FROM TIN CANS 


RPISARY tn cane make cheap and 
‘convenient pots for the indoor raising 
‘of plants that are to be set out in the eat= 
den later on. Take any can‘3 in 

in diameter and cut the top zim 
punch a bole in the bottom wit 


to the bottom. About 14 In. from the top 
Of this cut, make two horizontal cuts about 
34 in. deep. Then make four tabs spaced 
equally around the top rim. Squeeze the 
fan together at the cut down the side, iter= 
lacing the two horizontal cuts near the top, 
and tie the cam with 

4 cord, Bend down 
the tabs at the top 
to hold. the cord in 


‘When ready to 
transplant from the 
an, ‘cat, the cord 
Holding’ the can to- 
seether, spread the 
‘Gan apart, and slide 
‘out the cylinder of 
‘oil. Peel off the 
Paper and plant — 
KH. Bess. 


LACQUER PRESERVES DOCUMENTS 

‘Vawuante papers can be preserved indefi- 
nitely and prevented from becoming yellow 
by spraying them with ordinary’ clear, quick- 
drying lacquer that bas been thinned with 
acetone. The lacquer should be applied 19 
both sides—G. 8. . 


‘TIME ALWAYS MOVES FORWARD 
=80 DO MEN WHO MAKE THE mosT 
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One Year From Today) New CHEMISTRY TABLE FOR HOME USE 


(Continued from pase 6. 
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LaSalle Extension University 
Depts 380-8 Che 
ecnar a sdainakeeneome | 
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Rpsetet ay Te 
BoA erica 


PAN-AMERICAN £5, 


Moderate Drecel 
MEN WANTED 


income up to 18.00, | 
th Taegan inney (a tbe 
eslacal 


New Ideas now Se 
Before Patenting 


Always mention Porutar Sciexce 
MontHLy when answering adver- | 
tisements in this magazine. 


To attach the back assembly, engage dow- 
ls in the front edges of the stiles with holes 
bored ‘in the notches of the top to receive 
them, and screw the plywood back to the 
table'top. Brace the stiles at right angles to 
the top ‘while this is being done. 

‘Cut a piece of plywood for a door to side 
between the stops in front of the two upper 
shelves, and acrew on a. wooden Knob. ‘This 
Serves to keep children from petting at small 
bottles of dangerous chemicals that are stored 
In the top. 

‘The fume cabinet sashes are doweled to- 
ether. They are made up of squate-edged 
Stock, with the elas rabbet formed by miter- 
ine a rabbeted molding around the glass open 
ing alter assembly. Pine strips 42 by 34 in 
rabbeted & by 34 in, are excellent for the 
purpose. Fit glass strips 34 in. square inside, 
Rating the corner joints, but leave the glass 
‘out. until after painting, 

‘Hang the left sash flush with the inside of 
the end stile, using surface hinges. The risbt 
ish, however, has loose-pin hinges screwed 
1 the back eige and mortsed into the stile 
the door edize being 1 in. back from the stile 


Lisr or Marrrian 


Gai, drawer 
Back, abel! 
BSE bine 


Fiooks and exes dar 
Ds 


Pipe Btings as sn 

1 Rectanealar dir 

4) Nest brackets S735", 1-68") 

Sipe All the won ail be sk ars of tr 
< 


Left end of 
Iront drawer ral 


with the 
Tr'place 


sda. To enable she pins to be removed, sou 
rooves above ti 

Hang the front door to the left sash and 
screw on two smal, flat hooks for latching, 
evel the evlzes for {ree clearance, To. fold 
the cabinet, remove the pins from the front 
door, swing the right saah against the backy 

i the door against it, and close the left 

Sash over it (The designations "right" 
"left" are from the user's standpoint.) 

“The hood may be made of galvanized iron 
‘or other sheet metal, A tinner can do the work 
So easily and cheaply that tis hay worth 
‘while to build ie at home, Nail it with beads 
Inside the apron cleats 

"To make the cabinet tight, glue strips of felt 
alone the inside of the hood apron below the 
‘eats and ‘under the front cleat, inside the 
teeter back sile where the door opens against 

‘and along the back edge of the le(t door 
and both eds of the front door, Strips of 


stituted. The lower edges of the sashes may’ be 
Sealed with weather strip. 

“The base consists of three main pieces, mi 
tered at the corpers and attached with bloc 
to the underside of the cabinet. The setback 
ives toe room. when one stands close 

To bold the ink, build an inclosing 


brackets, 
tle shelf is 82 in, square 
Continued” on page 107) 
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NEW CHEMISTRY TABLE 
FOR HOME USE 


brackets. Tack 
to keep the bottle from 

Before 
doors, stand. the cabinet in. is permanent 
place as the frame springs to suit the floor. 

‘ortise a small lock into the back face of 
the right door and put an elbow catch tinder 
the upper shelf. The drawers cam be made se- 
cure by boring through the partition foto th 
‘drawer sides, for inserting lengths of dowel- 
ing serewed to 
drawers cannot be opened until the cup 
‘is unlocked 

Paint the top of the table with some good 
alkaliandacidproof material. Ha ready-mised 
paint fs not eaty to set, mix your own accord: 
Ine to a recipe found’ in any comprehensive 
formula book. Tooled linseed oil 
are sulicient 


CORRUGATED SEPARATORS 
USED IN PLANT BOX 


> EEDLINC 


pine 
ng and hansing the cupboard 


grown individually have a 


together in a box. or te 
4 knockdown box may. be 


the corrugated board separ 
Sud! cartons. The box dimensions should. be 
planned to sult the separators used. tn this 


fase they were taken [rom a catsup carton, 
box ate mortised and ten 

is bored through 

‘of all-round 


wedge hey 
The bor i 
pace 
At planting time, when seedlings have 
tained. proper size, one or more of the de- 
tachable sides are removed, a long 


shape while tran 
within are undisturbed. 
Continue growth without wilting 

Painted, these boxes may be used over 
and’ over. They prove a real help to. the 
fardener in both ‘veretable and Hower gat= 
dene-—-Eutos. Steneer® 


When ordering beck issues of Poreiae 
Scuxer Moxruty, please send 25 cents for 
och issue except the current one and. the 
Uhree issues immediately preceding. These 
four issues are only 13 cents each 
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Y 


ES SIRI Three inches of musclesadded 
fo your chest and at Teast «wo inches 
tayourbiceps,or it won'tcost yous penny. 
While’ my course i ‘not inte 
many of my pupilshave us 
physical development thac am willing to 
ce my reputation that can do the same 
iber s+ iE 1 fail ito 


Send for'“MouldingaMighty Arm” 
AA Special Course for ONLY 25c. 
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Here's Your 
Opportunity 
To Make 


BIG MONEY 


Be independent! 
Have Your Own Business 
Peat 


Ehetaleen spe 


‘markable maching. sharpens all inde 
eet Oy ladlag lawn, eter maoutactere 
Hes pri fa ino 5 
‘Sorpenitc a hae! 
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Send for Complete f 
Information Today 


SATURN'S RINGS AND 


CANALS OF MARS 
(Continued from pose 


in photographs of our typewritten Mars 
‘model, a they do in the orwinal 

‘An ‘experiment which you can perform 
with two disks of ‘cardboard joined bya 
Bar shows the remarkable way’ fa which the 
carth and moon revolve, each month, around 
their common center of gravity. 

"To. make this idea. plain, cut out card 
board circles eight and two inches in diam- 
ster, and join them by: strip so that the 
tlrcies are separated by six inches, "The cen 
ter of gravity of this unequal dumbbell will 
lie somewhere alonz the line joining the cen- 
ters of the two disks. Find it by trial. pune 
turing the card with a pin until a point is 
found where the disks balance each other 
‘This is the center of gravity 

‘Around this point draw circle that passes 
throush the center of the larzer disk repre- 
senting the earth. From the same point of 
balance, deseribe with your compass an arc 
passing’ theouch the ‘center of the smaller 
isk, representing the moon, 

this earth-moon system 
around a pin through the center of gravity, 
ie will be teen that the ceoters of both earth 
land moon revolve afound it 

"To find where the center of gravity is it 
the real tarth-moon svstem, you must 
sider that the mass of the earth is eighty-one 
limes that of the moon. The moon's center 

oe times ae fae from the 

the earth's center is 

tance of 240.000 males 
omman center of eravily falls at a point 
‘within the earth, at about 3,000 miles roe 
is center, When the moon is in the zenith, 


‘61000 miles in diameter. 
LABORATORY TESTS OF 
HOUSEHOLD CHEMICALS 

(Continued from page 5) 


rp At unbelievably ow 
Chemicals tram a Gram 
barat 


‘Kemkit Chemical Corp. 
135 AlJohnson St. Brooklyn, N.Y. 


Guaranteed Electric ] 


Motor’ 


‘Always mention Porttan ScieNCE 
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‘The fact that iodine solution or a weak tine- 
ture of fodine turns blue when mixed with 
Starch, provides the home ‘chemist with an 
excellent test for starchy material. Its pres: 
fence in potatoes, baking powders, dessert 
‘and other cooking insredients can 

detected easily 
"To prove that aleobol is preseat in a sim= 
ple mixture, simply heat some of the liquid 
faa test tube fitted with a cotton ple that 
thas’ been dipped in an alkaline solution of 
potassium  permancanate. Ifthe  slishtest 
trace of alcobol is present. the cotton plut 


ants in wool fabric may be determined by 3 

ple test. Count the number of yarns of 
threads ina small square of the cloth and 
then immerse it for exactly ten minutes is 
gentle boiling, five per cent Ive solution, 
Tris solution can be made up by diwolvine 
tne teaspoonful of stron iye in twenty tea- 
Spoonful of water. At the end of the ten 
‘minutes, what i eft of the square of cloth 
removed from the solution, washed, and 
the remaining threads counted 

"The woolen saras inthe misture will be 
entirely” dissolved, while cotton. or linen 
threads will be uninjured. Wool is the only 
‘common textile ker dissolved by this treat- 
ment, 20 the amateur analyst cannot 20 far 
‘wrong. Br dividing the umber of threads 
Femaining by the count in the original and 
fmuitipivine by one hundred, vod can obtain 
the percentage of threads, other than wool, 
vwsed in fabricating the mixture 
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There is s0 much useful information, in 
Populst Science Monthly that many readers 
have asked us to supply them with’ binder 
in which they can keep a permanent ie 
To, meet. this demand we have had de 
pictured above, Bound In 
aft (Hooks ike heal 
ever th hc ho th 
nad amen eng aed in 1 Raat 
Gola‘on the cover, “Tit binder will sc 
told @ copies of Popular Science: Monthy. 
New copies can be slipped into the Big-6 
Binder 38" cay a8 inserting & leer in an 
envelope 


There is ain ae ot of oder 
screws to work Mose, no ey to pe Tas, 
‘This binder will laa etme, 

The hinder is a8 beau siti use 
it will be an mament any lihary table 


Only $2.00-Postage Prepaid 


Bought in a store this binder would cost 
you $3.00 x more. Because we are having. 
them made in quantity for our readers we 
‘can make you the special 2.00 In 
lading all delivery chargeh. 
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MECHANICAL MARVELS 
SPEED BOULDER DAM. 


(Continued from page 10) 


big test laboratories on the ground, place 2 
oven cylinders of concrete a day Between 
the plates of Elant screws, cr 
check on the hardness of every batch Foing 
‘the dam, ‘The tests are made on cslin- 
cast eight hours before. Thus, i need 
be, construction can be halted immediately 
to’ replace faulty concrete 


VERY day, whole trainloads of cement 
roll across the desert Irom the Ove 
California factories where itis manufactured. 
Coming from diterent locations, it has 
slightly different colors. Ta avoid unsightly 
patches om the face of the dam, all the vari- 
Colored particles are mixed by. screw com- 
eyors until the cement becomes a standan 
Inue,. ‘Then jt'is blown throush pneumatic 
tubes, sometimes as much as a. mile and a 
mixing plants where 

and 780 kinds ‘of gravel are added 
And the whole stirred by giant machines into 
Smooth eoncree, ‘Twelve men, working in 
three shifts, turn out tet-ton hatehes at the 
fate of one every. two and a half minutes 
the. batches. 

levels, to ave 


congestion, across the 
fanyen to" ular column under con 
struction, ling on the amy with 
tetep wuide the 


How 
the rules of the government experts, 00 
concrete is to be dropped. more than’ five 
feet, Otherwise. the heavier tocks mist 
settie to the bottom and a mixture of un 
qual consistency” result 


Y THE time the pouring is completed 
hall a million twelve-ton dump buckets 
wil have’ crosed the cableways over Black 
Canyon, Five of these cableways will then 
be" 'dlsmantied, The sisth, "however, the 
Jargest inthe world, will remain to carry 
turbines and other heavy machinery. down 
to the power plant soon to be erected. This 

way” has six three-inch cables of ste! 
Giant air cannons, firing. conerete under a 
pressure of 100 pounds per square inch, form 
ot the. Work 
vols of the four 
blasted 

is being built 
fand the vast 
reservoir builds up behind the dam, these 
tunnels will be employed to carry water to 
the turbines of the power plant. The con 
crete lining, however, wil not be ealled upon 
to withstand the wear and tear of the rush 
carbon steel pies, 
ished. smooth 
fe these pipes, 
"will race to the steeper penstorks. 
steel, where it will, 
miles an hour and 
develop four times the power created by 

Niagara Fall, 


The two and a half miles of pipe neces 


sary for the work will cost $11,000,000, ap- 
imately one-fourth ‘the cost of the en- 


sake a load 
h neatly 
twenty 


for a railway car 
three inches. thick, 0" into’ ev 
four-foot tection, 

‘During the next twelve months, the pour 
ing of the concrete will be completed. In 
another year, the building of the power 
house and other permanent structures. wil 
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EXPERTS SEEK WAY TO SAVE WORLD'S 
SWIFTLY VANISHING RECORDS 


‘ot the 
library, 


ety pevuent 
for instance, are ow bound in cloth 


7 THIS brary, which houses eae 
00000 volumes a well a» manuscripts 
that date back to the Tenth Century” cone 
Unual reearch along the fines of book and 
buper preservation are being made. Some of 
hetets have been carced ot. n.conjune= 
ton with the U. S. Bureau of Standards 
Rag pape, semi-far boards linen thread 3d 
tbackram bindings have been found the most 
firing mates for movern books 
Books, and even newrpapers,ubihed 
before 1870 were lrzely printed om. high 
rade rag paper and have withtood_ dete 
oration much better than later publication 
in the New York. Library for intanee, 


Sind’ quarter old, are sill 
dition, Ta, the. ste. fle. rooms, however, 
trewspapers 0f the 1880 abd 1990s are 90 
disintesrated that’ they cannot be rebound. 

"Ths fs accounted. for by. the Introduction 
of chemically produced wood-pulp. pa 
tehich deteriorates rapidly "when exposed to 
The and-alr. Preserving daily”“newspapert, 
which ‘wil form the textbook for' haute 
Mistorians of ‘our ‘rapidly chaning era. 
fone of the most urgent problems con 
ing the expert 

“At first, hey patched the bitte pases, a8 
they cracked aod tore, with transparent bd 
heave tape. ‘Then aiempts were made to 
over the beets with: liquids that would 
arden. and. protect the paper. Shella. he 
‘gust celiiod, turpentine and paratin, fe 
Be varnish, nitrovetose, and a. prepars- 
tion of Hnsced il and rosin were ted with 
Yaryine deers of succes 

‘Some were sprayed on, others brushed on 
others applied by dipping: Each had is draw 
Back” Stn of the eine ds made the 

transparent, sotbe ma run, 

Some ket the suriece sticky, and al were 
Capensive and bard to apply. 
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bound in this manner, the cost being borne 
bby the publisher and the copies being kept 
fon file in the library, One newspaper Is 
publishing its own rag-paper edition. ‘This 
expected to have the same lasting quality 
as a well-made book. 


ALT FIRST, pasting the tissu in place w 
da ow: oviom prom, Recaty 
fal machines have been developed to” spted 
lup the work. After the sheets are treated, 
they are hung upto. dry-and. then run 
through the steel" rollers of a. sas-heated 
‘mangle that irons out all irregularities 
‘An entirely different approach to increase 
Jing the life of newspaper records. ha 
‘been announced in ochester, N.Y. Roy 
Hopkin research, worker atthe “Eastman 
‘ompany. has designed an apparatus 
that pets evonapes fee to be oad 
fon. tiny films and.then projected "on the 
Screen af a viewing device which reproduced 
the page half asain as large as the original, 
icht pases of a newspaper can be copied 
‘on a strip of film one and Uhree-elghts Inches 
‘wide apd less than twelve inches long. The 
salty Am "beng mae chemialy stable 
scan be preserved in files i= 
eda toe viene orate, east 
det which occupies relatively little space on 
Stable, the per are either throw upon 
ihe serena the bottom or are coped 
ize on photosraphie paper. The perton con 
Salting the files, can move the fim to pro- 
duce the page he desires by means of a sim- 
‘hand ‘lever at the side of the apps 
ls new method of recording new 


in permanent form allows a month of Aly 
‘ingle reel of 


page papers to be stored on 
film four inches in diameter, a 
would ‘make unnecessiry huge 
for bound volumes, 

‘At the same time, other workers are ade 
vancing a" wide variety of additional sue 
seations for preserving. the records of “our 
times. In England, the “British inventor, 
Everard Digby, has perfected a method of 
iting with platinum "on sheets of old, 
‘These two metals are virtually unaffected by 
weathering and decay and, according to the 
Inventor, records made on them would last 
forever. His process consists of forming the 
Hatinum leiers on sheets of god about 3s 
thick as ordinary’ correspondence paper, Re- 
cently: it is reported, he was employed by 
the Duke of Norfolk to reproduce imper- 
‘ahably’ an ancient document that relates to 
that ‘nobleman’s family, 

Frequently experimenters have tried to 
impreznate paper with various metal {0 
increase its life. The result has been to. ine 
jure the fiber of the paper and: decrease, 
father ‘than incre How. 

Sivitzerland, comes, word 
that’ am inventor there has succeeded. in ac~ 
‘complishine the feat by means of a special 
‘atomizer that sprays the paper pulp with a 
Drotective coating of tin. copper, ar ahunle 
fnum as it is being manufactured. 


‘OT ong axo, in New York City, De. J. 
Brondman,'a physician, announced the 

perfection of a secret chemical process Wl 

Be says, makes paper virtually rat 

‘When the abeets of a newspaper are diph 

into his varnishlike solution, he reports, t 


the print becomes more lesible. 

“Thus by developing newer and more dur- 
fable material on the one band, and by pro- 
ducing scientific storage places Tike the new 
‘National Archives Building, on the other, ex- 
berts are seeking longer life for the records 
‘Of cur times and civilization, 
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BREATH-TAKING STUNTS 
TEST NEW PLANES 


(Continued from pase 


| driver tries to change his direction of travel 
Tels for that reason that we seek to learn 
the exact stability of each “airplane, 0 
to make its ying qualities most pleasant 
for ‘the passengers and easy on the pilot, 
‘Thus we determine the exact forces required | 
to-control these ships, a8 well as the ellective- 
ress af these controls a they cause the planes 
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to be maneuvered. Stability is the {unda- PATENT Cc! 
mental underlying these two qualities, and Pi A’ T EN N TS 

wwe measure stability as T have described 

qualitatively through its oscil when 

Pulled off balance and. quantitatively by memes Sy RESULTS 


‘measuring the forces on the control 


E HAVE not yet finished our tests in 

he aerial laboratory. What is the ship's 

performance? We must’ measure is. sper! 

‘Sithin one mile am hour, Why” on 

ermine speeds 30 ‘accurately? Bo 

the manutacturer guarantees a certain speed 
built, and also 
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down the bumery throats 
ff the engines as they roar across the cone 
tinent. at high speed. 

T stat rest in the cockpit at Winslow. 
Ariz, the other day, the enzines ticking over 
in union with a promise of plenty of paw 
for a unique ight. The field lies about 
mile above sea level, and we soon were to 
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INVENTIONS WANTED 
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tony of vation ha wach 8 tak bees 
trated of one engine atthe moment of ike 
a Tmachine 
atthe signal to take off 

trom the: Wintow et, ft re a ace 
Se Quilty we entered sped when tbe 
Staves eave us the word. “Aller rave 
only‘ the length ofthe runway” we 
‘ere rine 10 te an bor, aug the 
Shel had noe yet‘ the coun A mo 
Tent ter T reached forward 10-citthe 
Price he ft eniee te of we wen 

‘Thee thet scar poe post wes 
hasta senty ise toe of sechae, ea 
tnd peopl throurh the a, I never revived 
tir teal powers We‘ cil the Bel, 
ine ‘atttude, and, when we had climbed s 
thownand fet, T dumped hal-to of pao: 
ne, leaving “enoush i, the tasks to. Gry | 
{fo our deiattn.” Valvog the yasaloe 
wr not sant In any seme bat war done | 
{Srdemontrte tht, should an enine cre | 
fonction witha oad of pasensers, the 
ihip cou te town to Ms next sopoing 

wth ease, “So eal dd we corps 
MeN that T climbed to 300 fee to 
fet eter the cosinontal tie ely 


ake the 
righted) 


Ficher-powered ensines, with tittle thousht | 
to the comfort of passengers. We began, not | 
with a given sizel plane, but. with 1400 
horsepower, represented De two eneines, and 
fit that power. In the 
vehicle the world seer for the first 
hip of the ai that will 
ly ‘one engine, 20. per 
" ps 
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BREATH-TAKING STUNTS 
TEST NEW PLANES 
(Continued from page 112 


with Tstening phones leading to the sources, 
From this we learned where the sounds 
‘could be softened: most effectively. 

‘Of course, the acoustical enginee’ was con- 
sulted. before the ship was built. Then by 
installing 200 pounds of soundproofing. ma- 
terlal, reducing noises at the source, sealing 
the enbin acoustically, reducing vibrations and 
rattles by such devices as doors locked at 
four points, and absorbing with soft mate- 
tials much of the sound that actually enters 
the cabin, we attained an alrplane whose 

actually suffer less notse than they 

‘in coldest 

‘be varied at 
boiler behind 


LTHOUGH they have achieved a com- 

fort thought impossible two year x0, 
these ships attain high-flying speeds and low 
landing speeds. Uncle Sam, through the De- 
partment of Commerce, seeks to hold down 
the landing speed. of teansports to sixty-five 
mlles an hour, Gradually we have been in 
creasing landing speeds as cruising speeds 
Have Jumped; thoush by ‘no means inthe 
stme proportion, Air transports in time wil 
be cruising 300 miles an hour across the con- 
tinent, 

Four hundred miles an hour? Undoubted- 
ly we will reach that speed with safety at 
very high altitudes through our experiments 
in high-flying laboratories. Already. we are 
able (o shift gears by changing the angle of 
attack of the controllable. propellers alter 
taking off, This permits us to leave the 
round with the engines delivering full power 
At high ‘speed, then to throttle back while 
Increasing’ the propellers bite and maintae. 
ing high speed With the engines turning more 
slowly. Controllable pitch prups eventually 
‘will make it possible for bs to ascend. to 
reat heights, Where storms never brew, and 
Mil at velocities not ‘ow possible 


THIS SIMPLE MONITOR 
CHECKS TRANSMITTER 
(Continued from page 61, 


locked at this point, you can tune the trans- 
mitter by adjusting It until the signals are 
heat inthe monitor earphones 

‘As you transmit, you then can use your 
monitor to listen ion your own signal. It 
at any Ume you must move the dial of the 
‘ernler conidenser to tune in your signal 
Ie indicates that for some reason your trans” 
milter has slipped off the desired frequency 

‘The usefulness of the  vernieradjasting 
condenser comes into, play particularly when 


Of transmissions onthe same frequency 
Like most amateurs, you probably will fin 
‘one spot in one particular band that seems 
to ive the best results for your conditions 
If this is the eae, you no doubt will ad- 
ust your tranemitter to that point and leave 
I there, Your monitor then ean be adjusted 
to that one point and the vernier dial aloe 
tuied to indicate ‘by its plus and minus 
‘whether you are below the desired. fre- 
uency, above it, oF disectly om it 

‘Once’ you have calibrated your monitor, 
you can connect it and your receiver to 2 
ingle pair of earphones through a. double- 
pole, double-throw sitch. When receiving, 
the switch can he throven into the receiver 
fide and. when transmitting to the monitor 
Side so that you cam have a continual check 
fon the quality as well as the frequency of 
‘your signal. 
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VAST COUNTERFEITING RACKET FLOODS 
MARKET WITH FAKE PRODUCTS 
(Continued from page 31) 


tickets are to be printed. For an impor- 
tant event, 3 special design is made a part 
of the paper tse 

Yellows, golds, and oranges dominate the 
colors of the finished ticket. This isn't be- 
‘ase sport fans crave richness and beauty, 
bbut beeause these colors are most dificult to 
lunscramble. Even a craftsman of more than 
ordinary skill may lose details in photograph 

them. An additional safeguard isan 

tlaborate raised seal placed on the back of 
the Ticket bya secret embossing. proces, 

‘All this ‘has ‘not deterred crooks. from 
making counterfeits and selling them to n= 
nocent purchasers. ‘But never since the 
new tickets were devised has the holder of 
1 fake ticket been admitted to\a fight 


ATONE rp grent ie New York Cts, 
the hurried ticket-takers accepted some 
‘allfully printed counterfeits and tore off the 
Seat stubs. But each time, that litle routine 
‘ction disclosed the fraud. The fake ti 
tore like ordinary pasteboard. Whenever & 
fenuine ticket was torn, its jageed cise 
Showed that the card was made in three 
distinct ayers. The two outer ones were 
pink. The ceater one was. blue. 

A new paper, developed by- another com- 
vany, is being introduced to manulacturers 
Of Various products. When used, ft will 
Drobably cause incidents resembling dem 
‘onstrations in mazic 

‘Av detective may examine a package of 

‘blades of a certain brand. He unwraps 
the third. blade from the top of the pack, 
land molstens the paper, Nothing happens. 

“Fake,” announces the detective. 

He ‘takes from his pocket a genuine 
wrapper, seemingly the same_as the other 
He ‘wets ity and the blade manufacturer's 
trademark appears! 

‘The trick is accomplished by printing on 
a sort of ate paper hi ls 


lay. The coating makes 2 Bank, smooth 
Surface, ‘which can be printed on again. 
Moisture or a strong Tight. will disclose: the 
design underneath 

‘Hidden markines are already in wide 
vvorue. Counterfeiters overlook. them; they 
make it easy for investigators to distinguish 
the real from the spurious. Some manifac- 
turers outsmart crooks by symbols stamped 
in plain sight, but continually changed ac- 
conting to secret codes 

‘The number, the magnitude, and the dar- 
ing of “counterfeiting plots today are ex- 
plained by many theories. One explanation 
& that during prion, crooks earned 
the ‘comparative ease with which liquor 
labels could. be counterfeited “and ded 
to try the same scheme in larser fields, 


GEEETICAL purchaser of whisky, ducing 

bition Inushed atthe imported labels 

lex stull. Vet many of them, mixed 

it unknowingly with booties kinser ale. The 

faking of that ginger le, a kadine brand 

‘was one of the largest counterfeiting opera- 
tone tncovered in tecent Sears. 

‘One of the chief ‘cures in. breaking up 
the plot, was Sam Friend, a special iaver= 
tigatoe. Representing warioge dre and food 
companies, he hat probably taken part 
thecking more merchandise counterfeiting 
Schemes than any other one man. With an 
fice in New ork, and contacts all over 
the United. States, Friend hae set out £0 
bbe Enemy No. 1 of counterfiters 

He tracked the ginzer-ale fakers by fol- 
Yowine one apparently insignificant clue. The 
Dottles ‘were packed, like the genuine, in 
wooden cartons nailed shut snd bound with 


wire strips. Friend found where the strips 
had been bought. "When the crooks cime {or 
more, they were followed to their own plant. 

Deiective’ work indeed” is one” of the 
‘most ‘important weapons in fighting the 
counterfeiters. Not long. ago’ it was called 
‘upon by two of the largest watch ‘com 
panics in the United States. 

‘Watches bearing) the companies’ names 
were received for repair. When the cases 
‘Were opened, the. works ‘were found to. be 
‘of different and greatly inferior makes, ‘They 
were of the cheapest kinds, some of them 
old and worn out. 


HE. workmanship on the face of a high- 
rade watch makes it a thing of beauty 

One'style is an example of the pains taken, 
‘The numerals and company name are en 
graved on a metal daly The entire surface 
{s then covered with enamel, which is ground 
and polished, until the metal Ys bright 

"These counterielt watches, however, had 
the company’ names painted’ on them: The 
work bad been done By a stamping machine, 
‘such a Is customarily ‘used for repair work, 

‘The matter wat taken to the New York 
police. “Captain P, J. McVeish, of the 
detective division, put, men onthe job, 

‘The detectives opened a jewelry store. of 
their own and through it got in touch with 
the counterfeiters. They shadowed them, nn 
found to di factor, with thounands of 
lls already stamped with expensive names, 
‘and. ready to ‘be fitted to. cheap works, 

"The trick of using a legitimate article as 
fan aid in creating a spurious one, has many 
‘Sariations 

Tn 1030, the Newfoundland government 
authorized’ special baue of stamps for the 
Moyd-Connor transatlantic Bight. Upon the 
faces of engraved stamps of a regular Issue, 
special lettering was printed with hand-sct 
type. Only 300 were made, and almost im- 
mediately” collectors were ‘valuing thei it 
bout S800 apiece, 

Simutancouly 


with the 
the genuine stamp 
‘counterfeits. The fakers had 
eqular, engraved. stamps, and. had 
done their own printing over’ them 


LOR happens to be one of the most 
frequent stumbling blocks for counter 
feiters. A'few months ago a large New York 
Dank rewarded a clerk who had become sus- 
picious of a check, drawn for a lange amount, 
fon one of the bank's regular customers, ‘The 
Signatures appeared perfect, ‘ut the clerk 
thousht the pinkish tnt of the Tithographed 
backeround "was "off-color. Inveatization 
Brgve the signatures were’ foray 


ff hundreds of thousands of people had been 
‘menaced by counterfeters” operations, 

“This wholesale attack on the health and 
life of men, women, and children,” he as 
serted, after the atrest. of several gangs, 
‘was the most vicious ever organized, 
Whether “deaths were caused asa. result 
cof poisonous substitutions we may never d= 
termine. The fact that #0, many’ of the pee. 
sons endangered were children, and. that 
Imany others were poor OF azed or iznorant, 
‘emphasized the horror of the trade.” 

Te was found that children had. suffered 
convulsions from fake laxatives; ulcers had 
been caused by cosmetics: infections were 
bbrousht about by lipsticks; counterfeit 
‘mouthwashes injured throat membranes, and 
disinfectants and deodorants that were sup- 
posed to be harmless, killed rats ‘and ab 
Bits ia laboratory tests 
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TROUBLES THAT MAKE 
CARS OIL HOGS 


‘Continued from pase 62) 


pipe. As the gases struck the metal, 9 misty 
Coating of water formed on its cold surface. 

“You see,” Gus said, pointing to the tiny 
droplets that beaded the metal, “water and 
lunburned gasoline. It's our old’ enemy dil 
tion, Every car has it, but leaky pistons and 
tings allow more of it to reach ‘the erank- 


isn't there some way to prevent it?” 
ed’ Mester. 
“Sure, but you can’t eliminate it entirely 
‘The best safeguard fs to keep your motor 
In’ good. condition. As’ for’ your driving 
habits, don't use your choke any more than 
you have to, You know, Tom, you probably 
‘won't believe it, but everytime you yank 
Your choke button all the way out to start 
‘cold. motor, you force several ounces of 
Ww as Into Your crankease, 


NPOULED spark, plus and. shipping 
engine help to dilute the oil, too.. Some 
of the unburned gas is bound to find its way 
past the pistons nto the erankease. Anda 
Carburetor that’s set too rich will do the 
same thing. 

“How ‘cin you tell when your oll is 10 
diluted that it Isn't doing its Job?” asked 
Mesiler, 

“There's mo way that's particularly ac 
curate" confessed Gus. "Maybe some day 
wutomobile manufacturers will equip. their 
ars with some sort of dashboard meter that 
‘will measure’ the viscosity. or thickness of 
the oll in the crankcase, Unt 
safest thing is to change your ol regularly 

“OL course, you cam check it 10 some ex- 
tent by watching your ol pressure jase. Ii 
the reading drops down to about half of 
what it was whem you put in new oll, ts 
Taiely good sign that the oil is Retting’ thio. 

“Aside from dilution, why it that some 

coil than’ others?” interrupted 


2 aulvised Gury “i's fust a 
inder that the motor isn't running 
as well as it should, “Of coune, every mator 
‘is bound to use some cll, but when adding 
oil gets fo be a habit, look for trouble. Bad 
beatings, Ioose-fiting piston rings, sprung 
connecting rods, and worn of scored cylinders 
fare just some 

the oil hogs. ‘Then there are leaks of 


MPPPHE way you drive has a lot to do 
with how much oil a car uses,” went 
fon Gus, A’ motor that’s running at high 


peed oF up Tong pulls is bound to heat up. 

‘rally, the oll Will get thinner and. weak- 
fer Hot, thin oil not ‘only leaks easier but 
its bad for the bearings Ie pits the Babbitt 
metal and. makes it crumble. That's why 
Home of the new cars are fitted with oll 
Coolers, The oil is water-cooled. 

“Then too, the faster you drive, the faster 
‘your oil pump will work and the pressure 
Of the oll will increase. High oil pressure 
Will foree more oi into your cylinders and 
possibly. through’ the beagings.” 

Say, listen,” grinned Messer. “Before you 
think of any more troubles, what’ tobe 
‘done with my ear?” 

“Well” Gus dravled, “you could get by 
with those rings for a while as long as the 
breather is open and the crankease is venti- 
Iated, “But to make a good job of it, Td 
nest new rings and a recondition job on 
the eslinders.” 

“Phew!” sighed Mesler. “The way you 
were going at ita few minutes ago T expected 
‘nothing lest than the advice that I eet 3 new 
motor, Well, give her the works, Gus. Might 
as well have it dane now as later on when 
things may get worse. "Besides 1 may be 
able to save 2 little on il.” 
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How Are Your Nerves? 


indeed is that modern man tobaccos used in various cigarettes. 


who does not get nervously But this is a act, as any impartial lea 
upset. Raw, jangled nerves seem, all tobacco expert will tell you 


‘00 often, to be the order of the day. 
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